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1. INTRODUCTION 

Malaria is endemic in India and active transmission has been 
reported from almost all areas except those above 2000 msl anc 
the coastal belts on western ghats. Some areas have very low 
receptivity likesthejetate of Kerala a@n@-north: Bihar. Malena 
Ind:.a is largely unstable and therefore comes in waves after an 
Pecerval ofsoseverats years depending on immunological, 
envi.ronmental and meteorological factors. In north eastern eon 
Sone country male is stable and therefore its contropmHas 
always been a problem. In the peninsular India populations living 
ge tne deep forésts and forest fringe “which is domiumepecmay 
various echnic* aremeees refractory tomeneceresi dual spraying of 
insecticides. This population has been identified on the basis of 
Page > falciparum incidence. PHCs with 530% P. falciparum fave 
been identified with deaths due to malaria and various levels of 
Secetesistance problem.” The total popudation is 61.2 mitiigaran 


feeeeates;, 97 daistrizets, and 1045 PHCs {Urban areas havewreeces 


Meemertied on the Basis of >10 SPRI 2 fogal “populations 


Mietion in 19 townss Figure 1 shows Yural areas and towns 
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Ge same population which had to be reverted froma the 


consolidation ane maintenance phase of the eradication programme 


ow 


to the attack phase. Before the launching of the National Malari 
Control Programme in 1953 malaria was the single most important 
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disease producing an estimated 75 million cases and 0.& nriliion 
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Geaths in the normal years and these figures used to multiply 
Curing epidemic years (NMEP, 1969). DDT spraying under the 
ication Programme nearly eradicated malaria 
from the ceuntry and by the jearly 2960s there were only about 
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understanding of the transmission Cynamics of malaria in each 


ecotype and sub-ecotype and approaches based on the local 


Situation. 


ive itneeeurvelllance “system is reporting about 2 million 
parasite positive cases each year for more chee a decade (Figure 
2 & Table 1). In-depth evaluation. of NMEP observed that malaria 
incidence in the country is under-estimated (NMEP, 1985). It may 
be noted that in the 1980s malaria outbreaks were being witnessed 
which were contained by insecticidal spraying but in the 1990s 
these outbreaks have threatened to cover reglonSie wes the 1994 
epidemic in western Rajasthan,’ Indo-Bhutan border anda Manipur 


(Sharma,1995). To contain and abort these epidemics early warning 


System and improved MIS are needed. 


lis eee ciparum infection. accounts for Pabemeeeos cases. 
Th..85)08 ee eewler= parasite. wihe “problem of resistance to 
chloroquine iseincreasing and mesistance to long=aesing sulpha 
drugs has also appeared (Kondrashin, 1992; Mishra, BIGS).°A. study 
& relative cost of anti-malarials in developing countries based 
on the cost of chloroquine taken as 1, the cost of amodiaquine 
2.3 X, Suldhalene or sulphadoxine plus pyrimethamine (SP) 4.0 X, 
Quinine 15.5 X, Quinine plus tetracycline 19.8 X and Meflogquine 
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Dlus.SPx 33.670" Figure 3 shows the trends in the evolution of 


chloroquine resistance in P. falciparum. Alternate drugs for 


treatment of malaria are limited, costly and more toxic. Areas 


under drug resistance require priority interventions to liquidate 


the foci. 
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Malaria being a local and focal 
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meoere 2: Epidemiological profile Gf malaria in Indiaeeemce 
1961. Malaria cases reached the highest number of 6.5 
million im 1976. Implementation of the modified-plan 
of operation in 1977 reducéd malaria cases Butea 
impact on P. falciparum which remained around 0.8 
miliion cases annually. Annual blood examination rate 
(ABER) has remained at about the expected value of 10. 
In 1994 there was rise in malaria cases. 
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1.6 Major ecolocical Changes have Occurred throughout the 
eneth and breacth of the Country, and these Changes would 
continue to occyr ac an accelerated pace under the 5-year 
CP RS atine=S.. (Sharmasand Kondrashin, 199ie Pattanayak 
SC. 2) 29 eee Some examples related to). <the Creation of 
malariogenic conditions are: irrigation in 1951 was 26.8 mh and 
an 299) mh; rural water Supply is targeted 100% and urban 
Walter supply 94.4% by 1998. Deforestation has reduced forest 
cover from 40.48 mh in 1950 to Bes LAG Sore Eace= paddy 
cultivation has increased from 30.81 mh in 1950 to 42.18 mh in 
1$91 and sugarcane acreage has increased from 1.74 mba 1950 to 
3.41 mh in 1991. During §fheme developments health impact 
assessment (HIA) in the environment impact assessment (ETA) chee 
been largely megtected. This has created tremendous opportunities 


for the mosquito vectors to breed uninterruptedly and invade new 


arnsmission. 
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L..7 Serban areas malaria control is based on larval 


control. Urban Bopulation: was. 62.40) million and towns 2843 in 
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+252. By 1991 the Dopulation increased to 217.17 million and 


FOwns 46895 7%n most urban Wreas 30-40% population lives ‘in 
hutments and in the veri-urban areas. In these settlements water 


Supply and drainage ire both inadequate resulting in unhygienic 


living. Peri-urban ecotype has emerged as a new malaria paradigm 
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eresgemn> status of NMEP imslementation and constraints 
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= Lentral Assistance to states for malaria Contras 
Central Assistance requuired to be provided to the 
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S32. 2259 e9eEo, be processec chrouch EXPENDITURE FINANCES COMMTOTPEES 
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megrocé CNe eoprover Sat+ern the rotal expenditure on 
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™~ ee ere Sn had oy . ¥ 
Ae ee ee OO LS DOYTRe "By centre and 


> TACee eese And. Meni OoRaeeche aya, Viegas anc’ ripura where 
pe eet Central mreeeeeanca 16 provided to the States 
+S. ooeeeeeee Cf; ln acca ~-T.’S are also covered by 10g 
Con Sees ese stance Ac eee eee 2 anning Commeeeen guice lines seem 


ViTIth Plan the Balary component of regular staff including MpPw 


would be Nonplan responsibility ofthe States W.e.f 154,500 


Pateerm of locqistics for malaria Cont reas me 


As per the approved pattern the material ana equipments 


required for the p=ogramme would be procured by the ‘centre-and 
States as follows 
mecentre .~ insecticides ice... DDT total, 


BEC and mlathion for Ure 
Pyrethrum extract Lor turban 


areas 


Drugs: all é¢rugs 
Larvicides: except MiGs 


In addition BEC ana Malathion maybe 


procured for some states as Spécial “e€ase—on request .However BEC 


aa 


is to be phased out Dye 1997°. 


Wee tates. 4) CBee ang Malathionm eStores 
requirement 
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“ee 23:7 -Microscopes and other Jab. 


Li- sprayers and spares and 
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related items 
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Constraints in the implementation of malaria control 


1ementation of malaria control measures in the states 


2. CENERGRATED MALARIA CONTROL . 
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Mee ne «6slcratemy arc <cheretore Committed to acopr. 
so vmece to the malaria meeting One 
tre ementetion-of chepg@mewesec 


Valaria Contro: Strateqy held an 
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Son... (in wrichecesaa cuidelinés Esra 
$@eeeee ee Malaria COnerOle strategy wexe provided. A scrutiny of 
ee OSC stratecy would reveal thae concertuallyg@anc 
he cquidelines aaa 


enw me 


feesec in this ~@ocument (obj] e€Giawae, 


came system anc all Vertical health pregrammes have beenomace 
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horizontal and merged with the PHC. Furthermore Government of 
India is committed for Panchayat Raj and many states have fully 
adopted and re-organized the governing system, while others are 
in transition. In Panchayat Rai, Village Panchayat would be the 
smallest administrative unit governed by the elected 
representatives. In the Grafting of intecrated malaria control 
6irateqy involvement Of village Panchayats has been ensured and 
malaria control has been cecentralized to be implemented by the 


2. leeerear shad. 


een. Objectives; (27)-"Implementation Gf the revised malaria 


C@eeees Strategy by 1997, and (ii) reduction by 25 percent of seme 


ete eed 


malaria specific mortality rate by the year 2000, particulaniy ea 


Rages iS5- Orocups, as "compared to 1995. 
ee prmeraresase (TS TTD SS ype em 


een nce net 


gee Mechanism: Throuch political “support, primary (eee 

Seeeeeoproach, capacity building, commumity participageae: 
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Quiwerewement of non-health sectors, decentralization of degiaaas 
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making, and research support. 


aha Indicators: The following epidemiological sam: 


Operational indicators would be used to uerticss the programme. 


2.3.1 Epidemiological indicators: (a) Morbidity indicators: 
Patients with acute febrile illness: patients with cliniGeye 
Giagnosed malaria; children (0-9 years) with enlarged spleen; 
clinically-diagnosed malaria cases confirmed by laboratory: 
severe, complicated and cerebral malaria cases referred to 
hospital; Fehi laren, pregnant women and other high risk groups 


with clinically diagnosed malaria and treatment failure malaria 


: . CLES Z 
Cases: b! Mortality indicacozs: Deaths due to clinically 


GPacnosed malartavane a percentage “alk total deaths, ceaths due 


> 


~9 confirmed malaria cases among total deaths in healt 


facilities, anc case-fatality- rate (confirmed cases) by age and 
= 1 ia = ae ~aAnr 
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Sex, in health (facleic- es --and GC) serenor ion - oF Farveipary 


Beet! ons wien entinmalarial @eues” available (regulary 
Beeoccholt the year, suaff trained 2m eisease maneacemen. health 
Mee tf es with meeroscotés and *labora-ory technica) aor 
Beer crenta! Seepee es with aneamaterial drugs ea. o- 


Peboratories with microscones andi tetanicians to unit pogueetoonr 
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quality of case management in: (a) reduction in period of febrile 
illness, (b) increase in the number of acequately trained staff 
and health care infrastructure. Input: population targeted for 
aoe 
Vecter {control measures, mereonal wEOtection -measuregs 
chemoprophylaxis, number of trained staff available for disease 
prevention activities, spraying equipment and insecticides 
‘available, provision Set ransport, stock, Of drugs Sage 
insecticides to meet emergency Situaticzwm. Dutput; populate 
= 
protected by planned anti vector measures, personal protection 
méasureo, chemoprophylaxis; population sratected “by emergema 
control measures; Impact; reduction in morpidity, mortality, case 
~ 
fatality, mumber of P. falciparum cases, Parasite rate, ~spiaes 
rate and average enlarged spleen, number of confirmed malaria 
Cases in -epidemic-prone and project areas, number of Es 
falecggeum .” foci with reduction or increase of 


incidence/prevalence; indicators presented by high-risk groups, 


where appropriate. 


Sere ODOLOGY 


3.1 Technical Elements: Despite the problem of chloroquine 


resistance malaria is a treatable dise#se and morbidity and 


e = . 5 moe 
mortality due to malaria can be reduced to a bare minimum wth 


access to early diagnosis and prompt treatment. Also malaria 
~——_ ‘ —_ 
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control has been demonstrated in many ende-mic countries to be an 
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‘ Sy . ; a } I 1ons. 
achievable coal with proper planning and <argeted ainterventio 
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- id . nr a] 
WHD (1993) stated that protection from malaria is a fundamenta+ 


right of all populations at risk of the d:-sease. It is therefore 


g Sef : 


| : ’ 3 - 4 
imperative that in a Gemecratic sociLery committed to equity and 


socia! -ustice malaria control is given priority particularly in 


~~ 


. e * : + 4 = < | . 5 
backward “and high risx areas. Revised malaria control strategy 
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mrecisely envisaces this with World Bank financing. in. the 


mp eamentatiaon. of the  reveeem macari contre... primary 
considerations woulc be the COstee- ec. veness Of interventions; 
inabili : f" Snes u nd J liy available 
Sustainability; promotion of ineigenous anc 1OCa——y cede ba 
t+zgation of decision making; -malaria 
control throuch Zila Parishad; involvement. of Panchayats; 
community particination through improved information, education 
anc communication; intersectoral coordination; periodical 
\ alae 
~eviews: ane imcorvoration of results of research to improve the 
€<plc onéra toes. The ~renéwed@ateacn on malaria Eaxee tars in to 
Poon tance emo ca = 76 Tawar eaeecnt SO! Dee eee Or 


techni cal valerenes of ‘the CGlobatimMabatia: Controlostrmaecy of the 


Morics Peau ean Zas2on, 
_CiacnosiemeamesesorDt treaties 


(2) to plan and implement selective and sustainable preventive 


Se eer s 
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’ ad a 
PeASerT eS to Nee es vecton cont was 
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) to Cetect early, contain or prevent epidemics; and 


(4) So strengthen local capacities in basic and applied research 


to permit ancd- promote the requiar assessment of a country’s 


Sm Varveceteew one ecologiCalagseccaal and 


economle cdéterassancs of the Ciszeuee. 
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Operations: Epidemiological investigations have revealed chat 
some areas of the country have high P.: faleiparan transmission. 
In these areas deaths due to malaria may be occurring: but not 
recorded by the NMED due to lack of Slide examination of the 
deceased, Therefore figures of malarial deaths are not reliable. 
fa these areas P. faloxpemie has also developed various levels of 
resistance to chloroquine. It was therefore decided to intensify 
malaria control in these areas.’ PHCs showing > 30% Pf were 
: . yess 
Selecteaqe tor intensified malaria control through the wep 
assistance. These areas comprise of &81-2 million population. 


Field operations would be required in 1045 PHCs in 97 districts. 
SL Oc 5 cS lg — 
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Epidemiological indices of malaria situation in India and 
population under consideration of intensified malaria Control am 
Pf dominant areas are given in Table 2. Furthermore rising trends 


in the transmission of malaria are being reported from the urban 


areas. The rise in cases of P. falciparum and Problem of drug | 


resistance is also being reported from the urban areas. Due to 


the keaCmreet -ACD and a2 well developed private sector, 
epidemiological data from the urban areas is inadequate. It was 
therefore decided to se lectsiieren areas reporting. >10 SPR. There 
are, _19.*towns >with “S total population a. faa om Lone 
Epidemiolocical data with the requirement of supplies to control 


malaria are given in Table 3. 
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3.3 Guidelines in the preparation of revised malaria control 


a“ 


staff would be recruited for the rev:sed 
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3.3.1 No additional 
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malaria control stratecy other than those already committed an 
planned by tha central and state governments. ‘WS assistance and 
any soecial inout to facilitate the celivery of malaria control 


would be gone by involving the communities, private sector, NGOs, 


voluntary agencies, assiening. responsibility to other sectors, 
sharing of cost with other departments through intersectoral 


3. 3h Spe wCéea chtatiormse anc their relate empact (on 
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malaria teewer-Ssi on of sesgenemalterca “control @metay ty would 


become obligatory at the state mevedD to-ensure that mio extraneous 


anc avoidable expenditure is incurred and the most effective and 
tow cost methocs are cevnitoyed to meet the objectives of the 


revised malaria control stratecy. 


3.3.3 sustainability of frele operations in’ majzaraa. contro! 
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overations 28 ani important consideration in view Uon sthe. yearly 


in the timely procurement of 


SUDD--6S, ewe samited e*fectiveness of the soraying stratecy, 


operational problems anc technical obstacles. Experience on th 


mee 


=iS= C&GdG@eeas “a testimony to the fact. thatmeemos6 < tote) 


cepencdenteeom=snsec=icidalesomeying resi tedeqmeeimins she ne 
resurns and malaria control status maintainable by the PHC system 


aS oecome Unmatiainatie. Unfortunately shortages resulted in the 
ray ‘axrgets. All areas with ABI. 2. and above 


oint for spraying was determined 


on" & 5 -~ Sie 2 a ee ° + < he “4 M r 

On te aVallabiiity of insecticides instead. The basic 
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wertomnction raze of malaria in most areas of the SOUNury .s high 
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STATE 


ANDHRA 
PRADESH 


VY BIER 


GUCPRAT 


MADHYA 
PRADESH 


MAEA 
RASHETRA 


ORISSA 


Malaria Situation of 19 Urban Towns in India 


Name of 
Town 


Visaka 


Patnam 


Eycderabad 


Chaibasa 


BARUCH 


DOHAD 


VADODARA 


ARMEDASAD 


BEOPAL 


NAVI 
MLLEAL 


JODAP UT 


Year 


1997 
L252 
mS Bs Pe 


HI A 
LoS 2 
a > 


Looe 
L992 
2993 


1992 
L932 
1993 


1991 
1992 
1993 


i992 
Ao92 
L992 


991 
Loo 
emt 


aS oes 
MS eo 
moa Shas 


LOG 
Looe 
Los 


BRS Ao} 
bbe Je Be 
Loss 


1991 
1992 
1993 


£997 
BB 
ITS 


Beceem Total +ve 


86958 
96442 
N.A 


371447 
487937 
£83364 


465 


1927330 
204828 
216464 


Lobo 
135000 
LisSo7S 


68546. 


68222 
99380 


598831 
501994 
508214 


weooL 
16661 
12898 


23189 
Ahit ee 
va Oh ht i 


7415 
12030 
16034 


3884. 


3209 
2308 


63 
61 
69 


2820 
297 
967 


934 
632 
12°74 


25.67 
2566 
2205 


1 NS Pa 
5 Dies Pe a 


0665 


9932 
= ea 
3887 


Jw 2 
3737 
4196 


Mo fit Bo 
11879 
ye i ip 


244} 
2039 
1573 


2434 
426 
€8} 


SPR 


eo 


}3 
OV 


TAMIL 
NADU 


KARNA- 
TAXA 


WEST 
BENGAL 


BEARATPUR 


MADRAS 


TUTICORIN 


BELLARY 


CALCUTTA 


7110 
13228 
10632 


587357 
299469 
308459 


21910 
8937 
40663 


24614 
27399 
28435 


AY is Mabe: 
28756 
29396 


8223 
S936 
N.A. 


S93 91 
S0064 
60235 


857 
1872 
1606 


66937 
48447 
64234 


8359 
222 
L34370 


"3089 
3388 
3674 


4363 
7583 
9451 


570 
1005 
1770 


B Ba He 
Legos 
16444 


= 


and demands sustained, long Rapcct interventions for which 
insecticides are less Suitable as odnaaned to bioenvironmental 
methods, although insecticides have. important place in the 
integrated malaria control strategy under consideration. It is 
therefore proposed to change over from chemical based vector 
control to the integrated malaria control emphasizing non- 
chemical methods. This would be dene in phases in the entire 
country. It is noteworthy to mention that meee a Cone in due 
course will improve health and socio-economic Status of the 


communities. This will allow them to Spare part of their earnings 


in providing protection to themselves. Improved economy will 


increase Sustainability of the program, but may require the 
support of IEC activities. | i py 
Ng, Oi eo a £7 5 enh 
, v _ ho % 
as. A A link worker would be recruited by the-willgee 


4 


; , ; Ly fo’ 
Panchayat in Pf dominant areas to ensure EDPT. This link worker .J 


; pre 
would be employed and controlled by the village Panchayat. He” 


u 


would be assigned the duties of malaria control related to the 
Surveillance (EDPT), IEC and the maintenance & dispersal of 
larvivorous fishes within the boundaries of his village / hamlet 
including the fields under the control of Panchayat. Panchayats 
would be recommended. to pay up to Rs. 500 per month honorarium 
from their own sources to the link worker. If Panchayats are Qo 
oar Te to pay, initially this expenditure would be re-imbursed © 
out of the WB assistance but efforts would be made to generate 

local resources and mobilize contributions from other agencies 


e.9., Rural development dept., Jawahar Yojgar Yojana, Tribal 


welfare dept. ete. The targets to “mobilize resources/ ~ 


’ 


contributions towards the link worker would be 20% (i.e. Rs. 1200 


_— 


for each year so that at the end .of 5 wear period the entire 


Pa , 


tink worker related activities would become self sustaining. 


3.3.5. The pokicy of spraying all sections with 2 or more 
API Dased on 1977 APT would be replaced by selective ana targeted 
spraying under the over all integrated vector. control strateay. 
m the revised malaria contro} strategy village has been taken as 

: mes . 

So0S.> and any Village with indicensus 1 P= case or 1 A£I or PF. 
resistant foci or death due -to”° malaria as per the sexper: 
committee Suicelines, would be required to receive malaria 


2@) 


, 
+ 


ntrol interventions on priority. Spraying would be more 
=argetec to save resources and yet achieve malaria contea.. 
peeee Ore village wees analysis “of information has become 
1 order to achieve this objective special proforma, 


computerization and vrs system would be introduced for 


implementation under the wa assistance, 
3.3.6 Malari Bem-rol.) ime Cie eederence. railways, 
Se ey : rs : : : s ; | 
multinational establishments, industries houses, public sector 
Mee -<ekincs, air POrSS anc sea vorts, restricted entry areas 


---@ responsibility with 


~ 


~e¥e> Of these organizations. All interventions 
heir own sources with the technical 


Rae. 2S “of the NMED. Malaria control 


yrOCramme wouvla however he moni torem by the Chief OF. Gyre 


=n lersectora*? committee at ehe Gist State and centre 


| 


I~ 
a 
ay) 
< 
D 
}~ 


3.3.7 Social. and S@enonic researekeweure be linked with the 
epidemiological investigations and malaria control Strategies so 
as to guide the Programme on an economic and Sustainable options 
in malaria control based on local Situations. Simultaneously 
research would be directed on new methods of malaria contro] to 


improve the field Operations. A mechanism is being developed by 


(Govetailing\MRCs fiela activities with the NMEDs field operations 
aS ~ 


sci 
SO as tO incorporate research findings in to the programme 


Bernout loss of time This would be‘an agenda item in the 
Scientific Acvisory Committee meeting of the MRC which is 
responsible for planning and research review of “all the 


activities of the PriSseitute.. “ 
— . 


3.3-8 A programme of social marketing of insecticide 
impregnated bea mete, "revolving. fume tims ted subsidies an 


marketine of bed nets on no profit basis is being worked out to 


reduce cost and also pass on some cost to the consumer. 


3.3.9 In urban areas, vector control through deposit work 


would be carried out at the ex 


. 


ense Of -tue owner. This activity 
WOule become mandatory under the bye-laws applicable to all new 
constructions. and vroperties which are likely to produce 


- 


moscuitoes. 


3.3.10 Malaria control in rural areas completely relies on 
chemical insecticides C—O = Me BB ie) HCE, Malathion, and 
Deitamethrin), and in the urban areas chemical larvicides are 
Usged e2.4., Temephos, Benthion, Malariol. Biodgradable 


insect:.cides would be used for resicual spraying under NMEP and 


* 


a/ 


% 
th- 
eee 


application of CH compounds would be onased out. However 


there 1S no controversy in the use of chemical larvicides in the 


control of mosquito breeding as these are also biodgradable and 


the cosages applied are safe to warm blooded animals and the non- 


taxget species. Over all usage of 


insecticides is being 


substantially reduced under the revised malaria control strategy 


2 le any = Proposed to change over to selective spraying and 


integrated control. Chemicals would be replaced both in rural and 


w 


urban areas to the extent possible by the introduction of 


biological control methods, LASeceye ie impreqnatec bed nets and 


curtains, environmental management me 


1 


control, invoxe bye-laws etc. These methods 


3 
h 
O 
ry 
a 
“<< 
ey) 
eed 
17 
O 
< 
o 
iy 
(Tt 


eee 


WwW 
WwW 
a 
}P? 
WW 
2 
< 
|? 
a 
O 
8 
fe 
(D 
4D 
ct 
9 
}- 
tH 
ce 


Engineering Research -nstitute, Nagas 


— 


thods, 


preventive -vector 


would be applied 


he country and phasing out of insecticides 


npact of Chemicals: This activity has 


2 National Environmental 


If any specialized study 


aa 4 =| " 
WOl-C be required, the same would be undertaken as sponsored 


P. 


research in consultation with the NEERT . 


- - 


&. ACTION PUAN 


fa ad 


-ntegrated malaria cont 


noro: under the NMED h 


S-Ong tne same concer= as enunciated 


. 


COncro. stratecy, 


eee mw 


unde 


“ 


a 


S been developed 


Global malaria 


eo 2 as ; 
yr ANG ~O-_Low up decisions taken by the directors 


N SEARC, New Delhi. Implementation 


Vv 


A 
2 eS 
a 
e+ 


tapes Wy scope) -is 
i (20,000 population level PHC eo not Nave a micro p 


of this strategy would cover the’ entire country and would be 


adapted according to local malaria Situation and tailored along 


the specific ecosystems. In the implementation of this strategy 


at is envisaged to change over from chemical approach to the 
— 
application of integrated methods in all parts of the country. 
1 order to implement this Strategy some additional resources 
wou:d be required Particularly for intensified interventions in 
P. falcivarur dominant areas. This has been done for the north 
eastern states by making malaria control a 100% centrally 
Sponsorec scheme. Intensified malaria control in the peninsular 


India would require wB financing in addition to the general 


malaria control approaches ana resources already available. 


#.1I° DISEASE CONTROL 


As stated before prevention of malaria and prompt treatment 
of malaria is a fundamental right of all populations at risk of 
the disease. Therefore in the integrated malaria’ control strategy 
"disease control" takes Priority. To achweve this objective 

ned. 5 improved field 
Primary health care system is being tune on imp 


Operations. 


S.aet- “Garly Case Detection and Prompt Treatment (EDPT): 
Several studies have pointed out defects and inadequacy in the 
present system of drug distribution through the MPW,DDC & FTD. 


. * * . ‘ VU 
tae Bys-em of centralized microscopy at the block PHC level 


a 


i] ime and often 
jj de=tciesme as the results are not available in ti 


* 


\ 


ie 


5 oe ow 4 } 
KAN ITOUTTN U >i} 


i am | 4 5 | f 


Mm TRMNING CF Linke wiih (Vr) 


“rm D2 Cr ¢ WT 1) VOLUNTEEe4 | 

®S » Ag » U C¢ | | 

A 7) * ve  SOmce 7: a TRA, NO UNG ue { #12, TELA AW (Qin Dndy me 
A AFR > ~ ~b. a ; | 
7 UP GRANNG . Ke PA mek TS ee ee ee 


- TRH WING 


celayed for weeks. These Droblems are pronounced in the remote 


— 


and inaccessible areas, some of which remain cut off for long 


Deriods following monsoon and’ floods. EDPpT Supported by a. well 
e . +e . . . . a 
Orgen-zec Crug Cistribution system and strengthening of referral 


————— 


- 


69] 
< 
169) 
“WS 
0) 
3 
F, 
}-? 
4 
135 
Cc 
UO 
(Q 
ly 


> | a ° . J . ae * . 
acatron of treatment facilities and Eraining is 
— 


—— 


expected to correct “this situation. EDPT will comprise of the 


fo,lowing components. 


(2) A link worker woulda be appointed by the village Panchayat to 


¢ I 
BO..ect blcod smear from suspected cases of 


Malaria, provide 


eee 


Dresumptive treatment and forward the slide to the PHC. As per 
: -~ 
this policy each vVillace Panchayat in high p, falciparum area 


would have one link worker. 


any q + s . . . . 
f= A’) Pes (39,900 vonulation) Wiese oiven a microscope for 


TaDiG Clagnosis. In Deri-urban areas microscopes would be given @ 


Microscopy a= the PEC level: Block: pPrCs are being converted 
‘= CS. There wae invariably back log of slide 
examination Sox “Dp CO 6 to 8 weexs. This WaS a serious constraint 
ey Carly diagnosis ana Prompt racical treatmen: Particularly 


. be ody <=} t) > 5, eH See 7 . 
ee CS. Where Seeerati ve diacnostics ana treatment facilities 


Brec<s. Microscopie Ciagnosis would now be available to 39,000 
—_ - / 


srs = 3 ' , 5 ’ 
G4 200 = ech St ange wa 373- help reduce malaria associated morbidity 


Rapid diaag i man ; 
acnostics ™n envy Situations early malaria 
Peeenosis ic —Wosetan= + a1 “ee 4 | 
aec— CO. Saver ee specifically these 


yy I+ CLA n§3 “. Duc jan ; ON f te a nl ~ ner la 


¢ G& 
an TRA*Oor, me “ Mosamrt 


. hy os 
+ Rerpoaniy a Gam oe | Pea Mo vy 


Situations are the non-availability of a technician during leave, 


—_ 


> 35" s ; . . 
holidays and in the after office hours. The following steps would 


be initiated to improve the situation. 


ha) Dipstick test would be allowed in the private sector to vy 
~~ - a aan a ae  nrnenteenes 
eecerteeeeeeeeeetenemeestmereneeneneeen a? 


+ 


speec ud correct Ciagnosis. 


(13) Each PEC, district hospital, and medical college 
hospitals would be given dipstick diagnostics ae 10 cases per 
MGremmea. De usec Guring emercencies particularly when the 
laboratory diagnosis is mot» available and “it is considered 
critical in the management of a casé €-g9., pregnancy, doubts in 


cMemeewoscooy, .life threatening disease etc. 


/ 


SateerRelerral and treatment facilities: Art present theré tis 
EO Gigameced :ceferral system. Serious -cases o£. malaria are’ s1Gm 
a 


attended lby the PHC doctor and there are no Guidelines at the PHC 
ae Ly ee $$ $$ 
q 


eves. PhCs’ lack |drugs,) treatment facilities and there is no 


provision of [transportation] to district level hospital during 


Gmercencses. To improve this situation the - Following acti. 


/‘:) Trainine of doctors of the PHCsS,. Gus: snospite 


22) Guideismes for the treatment of serious and complicated 


i ed 


malaria cases (from WHO country budget). 


} 
t 
}~ 
dp) 
iD 


* . ~ , | 
rious cases of malaria would be managed at the PHC levers. 
| a 


“Ab, , . . . e ¥ 
i2viemene WOl-d a provision of referral to higher level fo 


21 


\V) All district level nospitals and medical colleges would be 


a 


SUDO Leda. microscopes. 


(Vl) Deere acmission to serious -and complicated malaria 


(vii) Adequate SippLy .ard timely replenishment of anti-malarial 


4. Le policy: The anti-malaria aru 


(Q 


DoLicvowas adopted 
in 1962 Netesds epicemioloay and new Cevelopments in technology 
and treatment relatea tO Malaria have made i+ imperative to 


review the National malaria =reatment poliev, Consequently in 
= Tk 


a? Sr oe ee ee en Of Tada eee up an expert Group to review 


=n-CGenoth ithe ee -Mal aria Cre goa = 


=Cy in the context of changed 
= Spam = . Ee eee ee 


Circumstances. The expert committee r LM SS 
DEH i 


£OL lowing Cevelopments in Geegeeo the” nay anti-malaria drug 
DOLlicy (Annex 2) 

ise FS (hee ae 5 Pe 3 3 . 
52 es ~8-Cidarum in the country had not responded to the specia. 


a A°S 6containmen.+ and spread Seok; the p- 
~A2-Civdarun Containment Pprogsamme (Ray. et.al. 1988) and the 


Ks cd" prea Of operation (Pattanayak and Rey 2980) .- Pp. 


Parasite and resistance has Made the 


in Assam in the Karhbi. 


. ~ = 


la 


Anglong district in 1973 (Sehgal et.al. 1973). Complaints of 
resistance/drug failure have been reported both from within and 


Outside the NMEP., 


(iii) Dosage for Presumptive treatment (PT) were considered 
inadequate due to loss in parasite Sensitivity. Also thé back log 4 
in slide examination required that a Gametocitocidal drug (PQ) 
Should be administered along with 4 AQ to control Pp. eieioac 


—— 


Cransmission. 


aa 
(1v) Some drugs were considered toxic (e.g., Amodiaquine) and had 


NO advantage over Chloroquine ana yet costly (Mishra et. 


al.1995). 


(v) Some drugs were not allowed in the Private sector 
(€.g.,Primaquine) . Changed Circumstances demanded the , 


availability of this drug in the open market. 


(Vi) New drugs and drug combinations had become available for the 
treatment of resistant malaria and serious and complicated 
Malaria ( €.g., Mefloquine, Fansimaf, Halofantrine, Artesunate, 


Artether ete o)* and there waS an urgent need of taking note of 


these developments. 


4) 


(Vii) Some drugs required to be administered in higher dosag 


€.9., chloroquine, sulphalene or Sulphadoxine pyrimethamine 
combinations for achieving radical-curé in all- cases as there 


were reports of ‘the loss of drug sensitivity in P. falciparum. 


; ; " As > 
(Viii) To identify areas of research requiring immediate 


astenkion of the scientifremeeean zations. 


&.1.4 Drug ciscribution net work: A maior cause of malaria 
eutbreaxs anc epidemic situations revorteé from various parts of 
the country is the breakdown in the surveillance and the drug 

ee | 


Cistrioution network. Malaria cases unable to find @rugs approach 
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tencecd morbidity. Deaths due to malaria are 
areas with shortage of drugs. Malaria 


morsality and morbidity can be larcely reduced by the timely 


AvGleeeeer ey Of Oxvos: Following actions would be initiated to 


improve the drug distribution system. 


_— 
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; Onewrever treatment depot (FTD) ver 
~~ 


voluntary activity assicned to Panchayat 


village. FTD would be a 


head who may share this 


Members. Panchayat will also 


{< -es ars Pa ™~roy 3 
eee SN ONC A eet Con ne to function as before 
— -- _ = ~—— ~_—— 
are ~ Aes rancravat pling qth si ae - = 1 
eae) CU ee eclion of bigeammemeers «and drug 


Sew eS 


Crugs would be mace 
available throu 


m2 OZ the private sector can 


"pl Ie Se eet —* © Corr ers os 
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reduce mortality and morbidity due to malaria in patients who 
normally seek treatment from private doctors, the following 
actions are being initiated to elicit their cooperation in 


correct diagnosis and treatment. 


(1) Dipstick test would be available in the open market.y¥ 


(11). Training in diagnosis and treatment to doctors chroush(iH) 

4.1.6 Monitoring: Drug supply would be monitored to ensure 
adequate drugs throughout the primary Beegeh care system, and the 
voluntary inaetegetons appointed for this purpose; and so also 
malaria incidence and deaths. Sufficient stocks would be 
maintained at the Has. in Delhi and the state capitals ger tis 
Purpose. A provision is also being made to procure drugs locally 


tastes 


ie 


at the district level in case of short supply. Side effects, 
Be, of the anti-malarials would be monitored as a routine 
activity through the PHC system. Drugs for the treatment of pide 
effects and treatment guidelines would be availablé at the PHC 
level. Monitoring of incidence of malaria would be through the 
well established system of ACD, PCD, APCD, and data generated by 
the private sector. It would become mandatory to identify a case 
Of malaria and establish the species of malarial parasite 
wherever the microscope and dipstick test is available including 
the private sector. Data from the PHCs and private sector would 
be recorded, compiled and collated to previde information of the 
proportion of severe malaria and complicated “cases to<cocel P. 
falcipsrun cases, and also on the malaria specific mortality rate 


. , . . . os . - * 9 j a now be on 
among hich risk groups. Criteria of malaria Geath woul 


| the besis cf clinical diagnosis of malaria rather than the 


J demonstration of malaria parasite in the blood film. 


& ape ¥ fe ee CONTROL, 


my 


--€2G are 57 Anopheles mosquito species in India. Of these 6 


anovhelines are mator vectors of malaria. Tables gives in brief 
“Ren iCeseearution and bee@aeay of these areeror mosquitoes. 


Insecticide basee vector control has become unsustainable ane 


therefore non-chemical methods would be the first line of attack 


! —— ‘ 


control is being shifted from total Cependence on insecticides to 


integrated vector control adapted to local situations. This would 


h 


involve the apviication of biological and environmental 


management methods along with the insecticides. It 


phase out insecticides in due course and limit t 
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aces where alternatives OD insecticigeemeime either . nee 


avaliable or unlikely to succeed. ° 


-. Bioenvironmrente? 


menlveen methods: Ins Inga bioenvironmental 
+Y 2. nt aegieentre]. of :ushae 


Fahey § MRC have 


i th -aSt. GSe3se as so. sclentists at the wywrRc 


wee ere VE 


™ 7 “3 -~ ‘ , . . . 
: Me LAL 2a OOe en a variety of epidemiological 


SP tere ey sesS--cs so fareheys shown that wherever these methods 


e ™ sf ~? ne+,7 - = es i 
GA Ara Cats. 5. cost .6* Semmes sustainable, 
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control. To achieve this objective, reliance in vector, 
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any problems as are common with the use of chemicals, scceunal 
employment, inculcates get Entec temper, and can be sovetaitan 
with the developmental activities and income generating schemes 
of the area (Sharma, 1987) | The following actions are envisaged 
to promote bioenvironmental methods in the country. Fishes 
(Guppy, Gambusia, Killi-fishes, and z few indigenous fishes 
discovered by the MRC) are low cost and sustainable solution to 
the’ control of mosquito breeding (Sharma and Ghosh, 1994). In all 
PHCs’ of Gujarat larvivorous fish hatcheries are being maintained 
at the Puc level. Similarly larvivorous fish hatcheries would be 
established throughout the country at the PHC level and 
CMOs/DMOs/ADMOs would be required to ensure maintenance of fish | 
hatcheries. Mer cte budgetary provision is being made for this 
purpose. Fishes would be distributed in all mosquito breeding 
areas by the MPW/Link Worker/Volunteers and sanitation workers 
(others to be identified) in the rural and urban areas. Fish 
programme would be linked with the inland fisheries department 
and research on larvivorous fishes would be encouraged through 


the well established net work of research institutions working 


under the ICMR/ICAR/Agriculture Ministry. 


Bacillus thuringiensis H-14 (Bt) and Bacillus sphaericus 
have been extensively tested at various locations in the country 


in the control of mosquito breeding of the disease vectors. The 


ad 


two products Bacticide and Sphericide produced control of 


} ( ie } rel 
mosquito breeding from 2 to 4 weeks and in some cases even 


“ 


longer. Field trials have demonstrated the usefulness of these 


s 
X 


biolarvicides in the control of magsquito breeding (MRC, 1993). 
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Toxicological -inveatications carried out by Checeemeeeee COL 
Indian Toxicolocical Research Centre (ITRC), Lchpeeeeeeee. lave 


establiishec the safezy of these products to humans ana non-target 
pais pr et rt SSS eer 


Seecies. Basen on these findingsos. & SS were Teor oy: the 
insecticide board. Of the 2 products Bacticide is specific for 
the contro “ef Anonhe ine “moscuscees,. Selective aemeeation of 


Baciicidce™ ts" icorntenvlatec in 42> towns “A dentrereertor the 
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ated melaria control. In these towns Bacticide, instead of 
Valariols wousstspe used “in “the S¢ontrol of ‘mosquuteo breeding. 
Bacticide is szZe and competes in cost and has the advantage that 


the product has ro other value and can not be mis-used. 


Environmental management methods would be applied following 
a 
che health impact assessment recommendations to prevent. vector 
breeding and elso through the inter-sectoral coordination in 


various cevelosment vrogrammes of the government and the private 


Seccor. TO orenmote these methods training programmes have been 
ne : 2 — Tit <.s  e 


ce . 
4.2.2 Selective soraying: Insecticices continues to be the 


aint, “Stay Oc emereia cont~ol sme-he country. In the integrated 


ma aria ~ Seaewee Scxratecy surface.area for. the application -of 


- 


-isecticices in malaria vector control has been reduced by taking 
Village aa - Viilages showing eter one P. falGiparum case 
Or + All WioWees 06 sprayed: TG woe'd he cifficult to implement 
this strategy without strencthening manacement information system 
anc Cecentralizactionr o£ Cecision taking. This woule pe installed 
=", ime, ant precede the choice of ansecticide and ats spraying 
PAiSes On ey eesece+ ss Se lLaCli@neee = nsect*céee would take m to 
* 


consideration cost, acc ERRORS ty by the communities, vector 
Susceptibility and transmission Birenics of malaria. Spraying 
would therefore be impact .oriented, more Caruyeces, and save 
resources. It! iis envisaged to phase out insecticides and limit 
their role in special situations. Insecticide cost would be met 


from internal resources and no proposal is’ beina made for 


external assistance. 


4.2.3 Insecticide impregnated bed nets: In India use of bed nets 
and curtains treated with synthetic pyrethroids has produced high 
impact in curtailing malaria transmission unattainable by the 
Kes ida eee nine with DDT, HCH and malathion (Sharma 1995-¢ 
Jana-Kara, 1995). In certain tribal dominated areas success of 
bed net» programme may .be-.impeded- by. the ~socaclegical. factors 
requiring targeted IEC..Bed net programme aes effective 
compared to residual spraying, involves communities, and produces 
collater st benefits. SP. oobeeenee do. not re-cyclemain nature and 
there is no resistance to SP compounds in the Indian anopheline 
Vectors: caeral- €xperience sine the. use of gbeganstes 1s also 
indicative of the usefulness of treated bed nets in malaria 
control. Change over to bed net programme may require re- 
Organization of the health services and re-assignment of duties 
at the district and PHC level, and this would be suitably done on 


need based recommendations. Bed net programme would have the 


following special features. 


(i) Bed net procurement would be decentralized at the 


district level in consultation with the state health department. 
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Bed net impregnation would be done Dy the communities at the PHC. 
Insecticide woulda also be marketed in sachets for those unwilling 


or unable to.come to PHC for impregnation. It is estimated that 


1of more than 25% population will come to the PHC and most people 

would buy sachets for impregnation. This’ would encourage 

community participation, cost of insecticides would be shared by 
Z a. 


the communities tnus lessening the burden on the government. This 


Will also helen increasine the EuSuaanability. 


(li) A révolving fund would be established by the NMEP at 


district lewel for the subsidized sale of bed nets. Funds would 
also be ueed to provide free bed-nets to high risk groups of low 


socio-economic status. In areas outside the WB financing in the 


ZFixst year there would be soz Subsicy and in the.second year 25% 


Ther communities would be required to buy their 
Gwn- beds métss witch “woule@! hk available through Special 
arrangements of social marketing. For the bed net revolving funds 


a suitable mechanism WOuld be evolved in consultation with the 


nes 
N 
in 
rv) 


rsonal protection: There are Many methods to reduce 


So OSC] eect act and thus eliminate the possibility of 


MoOse2 to nu isance. Mosquito nets 


wee 


1c used compusorily in the Cefence 
-€ré are many cevices marketed in the country such as 


18 Mate, ees hd Ean aD, oil ee creams etc, Studies at the mRc 


have & OWI Chae these devices prov: de EAs, Partial protection 


£ . 5 
rom MIEQLItO nuisance and there 7S, nO cocumented evidence of 
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protection from acquiring malaria. | Recent research at the MRC has 
brought out the useful role of neem Oil as mosquito and sand fly 
repellent (Sharma et.al. 1993). Studies have also shown that neem 
i... +6 low cost, indigenous: safe to humans, acceptable to the 
communities, methods of application are Simple and can be 
integrated with the primary health care systen. IEC activities 
would be directed to promote the use of neem sigeenaa use other 
methods of personal protection. It is proposed to distribute one 
time small dispensable bottles of neem oil through the PHC: and 


ration card system along with literature on the methods of 


application. 


4.2.5 Legislative measures: (i) Municipal Bye-laws: At 
present help of legislative measures in the control of mosquito 
breeding is limited to some towns. Bombay Municipal Corporation 
has good experience in execution of bye-laws for the prevention 
of mosquito nuisance. Annex 2 gives the existing bye-laws of the 
EMC “and these could be either extended to other areas or adapted 
by the states/ central government to provide a commen 
legislation. Bye laws would be promulgated and enforced to 
prevent the creation of mosquito breeding sites. Bye-laws would 
cover the industrial, urban, and development areas. (ii) Building 
Pye-laws: Modifications in the existing building bye-laws of 
Delhi Development Authority and Municipal Corporation of Delhi 
under adoption should be extended throughout the country. This 
would further supplement the efforts in reducing th 


: , <a s:ructural designs of 
mosquitogenic potential assoviated with the structural ig 
; X 


the buildings. 
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&.2 MALARIA .CONTROL. SUPPORT ACTIViITZee 


4.3.1 Health impact assessment: Even before the discovery of 
malaria transm<ssion by Sig Rematd Ross in fege, people by 
experience had come to know that marshes were the main cause of 
‘<Malaria. This was experienced in. India- as the command areas 

became death traps after the Ganga canal construction in 1856. 
. Subsequent to_this experience, Gdrainage jae eeeetdered an 
important requirement of any irrigation scheme. For example to 


fight) She =efarmines in -Oudh® province: in” nN@Eth + Thdia the 


construction of Sharda barrage at.Banbasa and its head works were 
Gelayed and no work was undertaken for about four years mainly 
Decause the cCrainage cuts were not determined. Other successful 


examples are the construction of Imperial city 68 @iew Delhi in 


1m 1939. “In those cays and until the reiease Of DDT in malaria 


control in the 2959s, health impact assessment and necessary 
SS 


modifications were mandatory at the planning Stage and proper 


maintenance ensured in all deve-opmental activities and. human 


_-_— 


This important lesson was forgotten with th 
PCwor lu aemeeers cof residual SPreaving of  ineeptieices. asus 
Staniarce method in malaria control. Az.one time famous courses 


arid. IAB Sit pee of India one engineerina 


ein Points 8 a) ee | 
pS - COS” Cee ee contro) Wee er terminated. The governments 


- - 


beceise complacent and ignored the adverse impact of creating 


malarioge: ee MASC EAT 471 + hyn: + ; | ont i 
Pencea potenti a-~ Cnirowugnout the length and oreadth of the 
*. COOP ey . pS face, - : ~ - _ 
~OUNTYV,. As She | 


mee 


control of mosquitoes due to resistance, malaria started to ae 
néw areas and occupied new niches. This process over a period of 
3 to 4 decades established new ecotypes related to developmental 
activities. Time has now come to take a serious note of this 
ecological hazard associated with almost complete dependence on 
insecticides. Renewed attack on malaria would require a change 
Over to more rational approach and this need has become obvious. 
HIA therefore becomes very important in terms of preventive 
vector control and in organizing interventions ‘based on 
ecological considerations. Unfortunately at the present time when 
this expertise and experience is needed most people with 
experience are few, not easily available and unlikely to match 
the national needs. Therefore the need of the program is to 
arrange the transfer of technology from the well established 
institutions in the world and develop a large man power base in 
the country to take up HIA. The following actions are suggested 


as part of the WB assistance. 


(i) Fellowship programme of 3-6 month duration to biologists 
and engineers ( public health, civil and allied fields) for 
training abroad on HIA in EIA.: Faculty members from the 
engineering colleges, universities and training institutions 
would be given 6 months training. Institutions making @ provision 
for organizing diploma courses or those willing to include this 

° : ae 
activity in their regular teaching curriculum would be setectecd 
for this advanced training. These institutions will serve as 
training grounds for.the country. All others will be trained for 


3 months duration. It. is envisaged to train 100 specialists froe - 


‘Similar action for all projects 


the engineering colleges, universities; 100 specialists from non- 


health. sectors, and 100 professionals from the malaria control 


Organizations. 


(11) Course curriculum development for engineering courses 


and short term courses for non-health sectors. A manual on the 


engineering specifications for anti-malaria Civil works . for; ali 


x 


_ projects would be prepared for circulation inthe country. A 


consultative group of experts from the PEEM of the WHO would be 


assigned this task so as to draw on the best talents available. 


4.3.2 Intersectoral coordination: Intersectoral committees 


would be constituted ac. one central, State and district level. 


 Bye- laws would require that each autonomous institution ana 


industrial nouse “Also have intra-sectora] committee with a 


Dremises. At present mega projects require the Clearance of the 
GOI Depar=ment of Environment. It would become mandatory for all 
projects to be planned and amended as per the guidelines provided 


By the NMEP ang tnese designs would be examined and certified by 


a committee of experts designated by the NMEP. A representative 


follow the incorporation of remedial measures at 
execution stage and ensure proper maintenance. At 
district Grearey these committees would ensure 


-. Intersectoral committees would 


5 ‘ 5 . 
also be responsibie for the prevention /Of. mosquitogenic 
Ag 
conditions in oot ae deparment tal works and provide adeauate 


buccetary Provision. ei existing environmental Problems that 


nents and corrective action from malaria view point 


_—— sas cea 


~~ 


would be identifieg for the control of mosquito breeding by the 


biological and @nvironmental management methods and resources 


7 ; 7: ‘ 
allocated to the executing agency by the government. 


4.3.3 Training: Change over from the insecticide spraying to 


the integrated malaria control would require large man dower to 


pe ’s trained “at atl levels. °° THE new strategy envisages 


decentralization of Malaria control activities and decisio#t 
making at the district level, increased emphasis on community 
based accivitses) intersectoral coordination, and’ in the urban 
and industrial areas implementation of the legislative measures. 
uxthermore integrated malaria control would also incorporate 
=e. MIS, «NGOs and Private. sectorme@ Tha Ss «would be a large man 
Dower development Drogramme belonging to health and non-health 
sectors. Therefore training would be decentralized and varicus 
Craining modules would be developed which would also include use- 
Of video in Ceeching ie: Activities to be undertaken related to 


continuing man power development with budget estimates are given 


m1 Annex 3. 


4.3-&- ROS@aeehes A major healthiiprocramme spread over the 


~ ~ ~ 


oo 


entire country can not run effectively without research Seooert . 
> Maiaria Institute of India was~the centre Gn as) 
ated to malaria control operations in the field. 
Ouring the veriod of resurgence malaria control lacked research 


euprort. in ‘the last 2 decades, ‘malaria research Sas been 


hi 


S@vived in she country and many research programmes have been 


to lower malaria 


. 


cq? 
& 
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a 
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Gctivated Malaria research would be st rend! 


X 


transmission helow economic threshold and maintain at that level 
So that the existing primary health care can manage it without 


-4 


yivevisible burden. 


($) Institutional strengthening: Malaria Research Centre (ICMR) 
iguimeconly Institute’ en “the “country sexe-usively devoted to 
malaria research. The Centre works in close collaboration with 
the NMEP and many other national and international organizations. 
weepeecent 12 fielic stations located in endemic areas orovide net 
working facilities for undertaking field research on malaria 
relevant to the NMEP. MRC has already developed good expertise in 
research with a ete infrastructure, and has already 


Peewee moOrtant contribmtaons ir 


, 


research, training and IEC. MRC 


Cy} Acplied and Operational Field eee Scientists of the 
tieerestd- MRC have goimtsy identified eaneas:.of  avuplveditenda 
Operational research sthat are important to the success tof #the 
Be re-control actacmeplan. Studies YeGUarana priority attenmion 


are the followina: 


e ‘3 iil 5 - 5 +- = , ; 
vow. + ANS@Ghpesce resistance: Stucies on resistance in 


A) See os. & . ne es 5 4 

AL -C--acies Co synthetic pyrethroids would be important in 

Vow O- Ene cnange over from CH and OP compounds to SP compounds 

Ns St og RE I al = ; ; 

: --1Csfacies nas alreacy become .. resistant to DDT. HCH and 
? roe ~ tee ‘ -* . 4 


Malathion, but fiale populations are fully susceptible to 
Synthetic pyrethroids (SP}-. Ber the integrated malaria control 
strategy, SP compounds ‘would be used in large quantities for some 
time as residual spray, and largely for the impregnation of bed 
nets. Exposure of vector populations to sp compounds may create 
problems in control either by inducing resistance or exophilic 
behavior. Applied field research is therefore Meeieated on the: 
a) proportion of deterrent and killing @¢eteneet sp compe 
used in dipping of bed nets; b) mechanism of resistance to SP 
compounds and cross resistance within SP compounds in species A 
and species C of An. culicifacies; c) exophilic vector behavior 
and impact of bed nets in accelerating selection for exophilic 
vector behavior; and d) counter measures to Overcome resistance 
and exophilic vector bichiviibe to SP compounds#oSince  bed= néts 
would be used in areas under the influence of An. stephensi, An. 


minimus, An. fluviatilis and An. dirus, similar studies may be 


required against these vectors as well. 


PROJECT 2: There are reports of reste in P. vivax 
chloroquine from Indonesia, Papua New Guinea, an a few more. It 
1s possible that P. vivax Besa resistant to chloroquine may 
also be evolving in India. It is therefore important to detect 
early and take remedial measures to eradicate the build up of 
such foci. Monitcring of P.vivax sensitivity to chloroquine is 


therefore indicated all over the country. 


. PROJECT 3: Large quantities of anti-malarial drugs are used 


4. 
7 
rail 


in the treatment of Malaria, but reports on the _ side 
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effects/serious reactions are few and not well documentec. 
Obviously such drug reactions ‘are being missed. An 


esidemiological investigation 4s indicated on the drug reaction 


marticularly /imstiteh isk “ofoupe Sandy those with genetic 


DROJIECT 4: Malaria .is entetingwanto new arec= gue to 
enyironmental ehences. A study Omeihe impact. of ecological 
changes, global warming and meteorological factors is important 


in the context of rapidly deteriorating epidemiological situation 


nh 


Seno. Ara. 


PROJECT 5: 1994 epidemic in Rajasthan has thrown up many 
pa 529s Se reaard to vector control and management of disease. 
Aria zone ecology of malaria transmission is poorly understood 
particularly sumder); the abnormal eee ons of - rained? oand 


irrigation. An. stephensi was a well known vector in Rajasthan 


Set how there tere@iWast stretchesiofmiand water. Bogged due ito 
Eneiva Gandhi "Nakar where An. ecul@enfacies. has aseenong: foot 


H5ic. Adéditionally An. fluviatilas “has been reported >in” some 
"ei these vectoresiun malaria tramemoeeccor has 
ao De 6A NVveSee eat ec Read 


mer f —— ewe Ye 


& 2S iMpOoERra. =. uo investigate the vector 
S:OlLogy of the immatures and adults to develop new control Cools. 
puUdies are deso.-reculred on thew@status of Yresistame@e “in P. 
-a.Ciparum, Gynamics of transmission, methods to ogegem.. ceaths 
eo ditficult fe reach arcean andogeveloo a package suitable car 


prevent vector @reeainc ang aeeeee medial 


3 
5 
— 
= 


H reaquilted suger terlere Wie Ota 1 


Waf 


transmission. 


PROJECT 6: Long oh reseatch support is indicated on the 
diagnostics, new drugs, new insecticides, immunological studies, 
mew approaches in malaria control €.g., remote sensing, 
geographical information. systen, micro-epidemiology using 
molecular approaches etc. 


m_ 


B. Operational Research 


PROJECT 1: The problem of chloroquine resistance in P. 
falciparum is increasing. Urgent need is felt in the programme to 
investigate the transmission dynamics of drug *Fresistant P. 
falciparum malaria; diffusion mechanism and speed with which 
Resistant Strains are moving inwards from- the» agnternational 
borders and methods of control. Because of the implications of 
drug resistance in the treatment of malaria, tee celn -enat =a 
Sultable mechanism may be developed for rapid assessment of the 
status “of drug Beatecance ime. talciparum. FOpetais DUuUrpoOSse 
feasibility studies may be undertaken on 3 and 7°“dav=in- Vivo test 


at the primary health centres. 


PROJERS 22. Early yaa system — app licaeie and sensitive 
fer the existing primary health care system should be ceveloped. 
This would require collection of sensitive parameters, 
computerization of data, and soft ware to raise alarm before the 
onset of epidemics. This will abort outbreaks, prevent diffusion 
disease, reduce morbidity and mortality and save resources 


required in fighting the epidemic situations. 


‘. 
‘ 
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PROJECT 2 Agriculture, industry, construction works, etc. 
attract labour and largely the pattern of population migration is 
wel! eftEabeiemiee. aia mies: disturbed political situation 
also cause lazce scale population movements. There are no 


epidemiological favernt (iP TON See | nonce of miqration in the 


Gissemination of parasite strains, particularly the incidence of 


serious malaria episodes, nanos Cy. due. ste makaria..in.the 
ingicenous population and imoact on the buiid up of resistance in 


2... falci varies ant i-malarial eras. Resulted. this study would 


nelp in the development of strategy to prevent the dissemination 


PROTECT 4: There are a very few studies in the country on 
sociological factors affecting rhe success of malaria control 
crogramme. These studcies have become all the more important in 
Viewo.oh uc eende over to jeme integrated fadgaeria control 
strateay envisaging the active Dercicipation ae communities and 


aa ee ; ? ae 
involvement of Panchayats in the prevention of malaria morbidity 


| eee ea ee SF 4 s ; ; > 
and mortality and in the sanitation programme. <n Ents context =2 


‘ | 


are being createc, behavioral studies related Ee the use of drugs 
faith in various systems of medicine etc. In regard to 
interventions, varticularly success in insecticide impregnated 
bed nets will cepend on the proper use and care of bed nets and 
on the human factors that will 
= i a bed net Usace as a method of malaria 


S n- rn" wr ’ ’ . ; at a 


AS < =: + } < es | i 
Ol, mierence, ethnic -orouus 3 


PROJECT 5: Cost effectiveness of malaria control requires 


continuous monitoring of the impact of interventions and a cost 
analysis directed to bring out the best combination of methods 
apolicable under a given épidenteieniedt Situation. Therefore, 
practical methods of cost analysis under a decentralized malaria 
control programme would have to be Peestoced and field tested 
before these are incorporated in to the training nodal on the 


implementation of integrated malaria control strategy. 


PROJECT’ > 62 gne “components Of information, education and 
communication (IEC) are’ weak in the programme. IEC component in 
the delivery of an effective malaria control programme based on 
community approach would require the knowledge win cerocal 
ene SsiGh: “prentens in malaria eoatrol, weouor biology Et the 
target species theActor's of human ecology, sociological factors, 
and control tools. This would help in designing targeted IEC 
material in local language(s) keeping in view the perceptions, 
Peecraticns and responsibilities of the communities in malaria 
Control. This would be in addition to the general. ZEC wat) the 
national and state level. Research is indica¢ed, on, the 


development of suitable IEC material at the lowér devets of 


health delivery system. 


PROJECT 7: Health impact assessment (HiAj= famac the 
environment impact assessment (EIA) is being introduced as an 
important component of the malaria control strategy. In many 
areas of growing economy projects in the field of agriculture, 


s 


uito 
industry, human settlements etc. have created enormous mosq 
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Dreecing potential. Research is indicated Cn the magnitude of 
this problem, mitigating measures which are cost effective and 


Sustainable and Future Dlanning to prevent malariogenic 


1 


Concitions. 


POC. Bes Management information System is being developed 
anc strencthened. Research is indicated on the integration of 
ae activities, Soft ware development, data’ collection and 


fen YS * Ss. information Cissemination for rapid action sand 


Drocramme Dlanning EOP the smooth functioning of the malaria 


5 Community Participation: Devolution of powers to the 
~Owest evel == ae Gee Villace hae already occurred in many 


S=ale€sS anc other SE@les are in Cransition Stage. The terminology 


eoproach to Dlanning would be "bottoms up" in which villaae 


Panchayat woule De responsible for all matters related to health 


P32. point for the Gelivery of Malaria 
ney a] a . a =~ } es ‘ . : 7 

CaaS ro? SCL ViCt ees Panchayat would Pune Son as PTD, deeeeiad 

“+ PDroOvice sites for .Eish 
gay Ce se Ss. as 2 . . - ’ ’ © 

PaeP ri Cation, Participate in 8anitation Programme, help in bed 


“JUL LON: =ane impreanation. <®€D watch On the 


messages ana any other 


Crucial to reduce cost and increase Sustainability of the 
interventions (Sharma, 1993a). DDCs and FTDs would continue to 
function as before and this is a well established voluntary 
activity. Private sector would be activated and given full 
training either by organizing pac ral courses or through the Ima. | 
Furthermore community participation would also be elicited in 
source reduction by the legislative measures and development of 


IEC material in local dialects and regional languages. 


4.3.6 Voluntary agencies: Non-government Organization can be 
of great help in malaria: control. These organizations are 
motivated and have developed a close ‘liavserm with the locam 
people. Activities of the NGOs are widely appreciated and 
demanded as they primarily address to the felt needs, perceptions 
and aspirations of the people in their surroundings. NGOs would 
therefore be fully involved in all intenveneamme and reporting of 
unusual events. NMEP has already identified some voluntary 
agencies and more are yet to be identified. Some NGOs may need 
scsketg eee bo include malaria .control as one of their important 


function and wherever possible intervention material would be 


distributed through the NGOs to establish credibility. 


4.3.7 Private sector: In the endemic areas people unable to 
avail the facilities provided by the health services due to a 
variety of reasons, end up with the private practioners who may 
or may not be trained in the diagnosis and treatment of natn 
To extend the benefit of malaria control to this community 


sak taria control as per the 
private sector would be motivated in ma.saria contro P 


s 
. 
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guidelines providea by »the NMEP, This would mean training, 
information dissemination, and data collection at periodical 
intervals. A system would be «devel @aeu ae Pie vitiager eve) and 
also in the urban areas .to achieve this objective. Private 
practioners. would be encourage@ to use dipstick method of malaria 


—, 


CGiagnosis, and provided treatment aquidcelines and proforma for 


Peoort ng. 


prea: Management informat iomessyetem (MTS) Decentralization 
o£ malaria control Programme would be suitably linked with the 
management information at they eaeiriet’ ‘level. - pare collected 
=hrough various health functionaries and other sources like the 
NGCs, vrivate sector etc. would be entered in the computer, 
analyzed and communicated to various agencies for the planning 
ene, -controd: mee Malaria. E-mail and fax facilitieeuuees being 
DProviced at various locations to speed up communication for early 


Cecision. ‘Anmexxnmré NS: 


ook Information, education and communication: The coverage 
of malaria control activities tChrovgh the TIEc would be country 
wide, Special emphasis would be Given on the Dreventive methods 
Of malariae Cone Ee how commu 


mm UnlLfles can participate in various 


-"tervention WOZES, owhat- to do 'in@easelor fever, and the prover 
i-malaria rugs. Educational, publicity 
Se pada Qilaee Varia 4 


1ce€O Drogrammes, posters, charts, popular 


Vra -- ’ ’ 
Lres ence would be prepared in the regional lancuaces to 


-¢S » - SReGie aml ac Programmes would be 


44 


4.3.10 Decentralization of malaria control: Zila Parishad 
would be the nodal point fér the implementation of malaria 
control programme. in ‘Che werstrict DMO/Dy CMHO would be 
responsible for all interventions, bed net programme, maintenance 
of revolving fund of the bed nets, and data analysis. A computer 
with requisite soft ware and printer would be made available to 
the DMO/Dy CMHO. At the PHC level MO PHC would be ne thic Lor. 
EDPT and analysis of malaria situation of the Pac. - the veaaaes 
level, village Panchayat chief would be responsible for 


Surveillance, drugs, maintenance of fish -steacks cand their 


distribution to control mosquito breeding. 


4.4 EPIDEMIC CONTROL: Epidemics occur in Oaerecte malaria 
areas and may bring death and panic. Furthermore’ there is an 
imminent fear of spreading the problem of drug resistance. 
Therefore timely detection and liquidation of .resurging foci 
would be given immediate attention for control and abort the 
epidemic. It has been repeatedly observed that 
outbreaks/epidemics occur Bese of the break down in 
Surveillance and shortages of drugs for extended periods 
resulting in accelerated transmission during the years of good 
rainfall. The following strategic decisions are being taken to 


prevent and control epidemics. 


4.4.1 Vacancies: State governments would be persuaded “to 
* £111 “up ail Vacant positions with a request to refrain from 


frequent transfer of staff with experience in malaria control. 


4.4.2 Early warning system: CMO/DMO would be provided with 


45 


tne cuidelines to detect and control the epidemics. MO PHC/DMO 


would be reouired to keep track of the unusual events on regular 


7 


basis. These are the: aM, Parasite load and follow increase in 


‘ ~~—— 


number of fever cases, species distribution Gory and. Pie eee 
Vector dynamics and follow increase in vector density, increase 
in breeding grounds of mosquitoes; iii) Population dynamics 
Petaeeet to aintlux of migrants from non-endemic to endemic areas 
anc vice 7 hee aggregation of population in projects; 
iarge labour movement to forest or for agriculture; population 
migration during fiGods and drought; iv) Environmental/climate 
conditions like early and heavy rainfall in pre-transmission 


season e.g., May/June in North‘ India,and increased humidity 


Curing above Deri ods etand sar): Natural | disasters like floods 
CSS - 


7 = 3 . ? ai . . . e 
=Ollowing monsoon rains, Crought resultdsion May drying up of river 
bed and other water bodies with pool formation, an earth quakes 


eC lce 


meee Control Slracecy: Panchayats through the health 
fengtionere6s8° would be sensitive enough to raise alarm based on 
unusual fever incidence. Zila Parishad chief would receive 
infozmmarion rough the MIS and his contacts with the community 
to initiate immediate action by noe J oee ing oresources at the 
Cistrict level: qo “fight “the peices stocks fof” insecueaee 
(synthetic Pyrethroids) would be nei eae reserve at selected 


Lace i | i ime ? 
P-aces @ 1 depot per 10 mublion popu-ation and supplies would be 


FFI Hs -~ (oY ; 4 oy % 
sufficient CO -meet emergency: requirement o£f° 100,000 ‘population. 


Wfcer-the: tran “ q ai =: . : 
{te +. Cransmissior cs LCi “3 ; 
On season, “hsecticide held in reserve would 


; 
| . 
“5 USece in 


an the: impreaqna:s; £ 
v- gna ton Of bed nets” ane replaced with the 


.~ 
. . “4 . . . 
oa ‘ . ‘ ¥ os % . Pees % « inate “erg. ; 
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fresh insecticide before the onset of transmission season. These 
Supplies would also be diverted to control epidentaen in 
Organizations which would be outside the ambit of NMEP for 
malaria control. Existing spray equipments, transport, other 
Supplies and man_power Baula be used in fighting epidemics and 
additional resources mobilized from neighboring areas. There 
would be adequate stocks of drugs and facilities for EDPT 
throughout the primary health care system for any event ian 


Epidemic control would be managed from the internal resources of 


the NMEP. 


4.5 ASSESSMENT OF MALARIA SITUATION: Assessment would be in- 
built in the programme through the MIS system. Furthermore 
computerization of NMEP activities and supplies would be 
routinely monitored. There would be an annual assessment by the 
internal committee appointed by the state government. An external 
assessment would be organized by the NMEP Beton aind of national 
and international experts. Recommendations of the review 
Gemittees would be followed and further actions would be 


Suitably amended to incorporated new ideas/ strategies. 


S. SALIENT FEATURES OF THE REVISED MALARIA CONTROL STRATEGY 


S.1 Administrative: 


‘ eee, a nvis out of the 
a ee | Staff: No staff component is envisaged e aS. 


soe 
cee so 
world bank assistance. Whatever extra man power would be 
- . s as OR . 
reovired, efforts would be made to manage the work by mobilizing 
existing staff or by hiring short term staff on contract basis 
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out of the contingenzy.grant. Payment to the link worker woule be 
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en Ar ee 


made by the Panchayat and in the initial stages this expenditure 
would be reimbursed out of pie WB assistance, TO increase 


~~ 


Sustainability of this activity, other resources avallable to 
Panchayat would be mobilized and WB component of the assistance 


would be phased out Over a period of 5 years. 


Seb Decentralization: ila Parishad would be the nodal 
Point to execute malaria peas En -the diseeamee Parisce 
Panchayats are being involved in malaria control activities. a 
link worker would be hired by the village Panchayats for malaria 


Control work. 


SM, Legislation: re uniform legislation would be adopted 


Dy the state governments on the pattern of Bombay Municipal Bye - 


laws. 


set be" Intersectora] committees: To elicit cooperation and 
help from non-health sectors intersectoral committees fala be 
constituted at the Centre, State and district level with pointed 


He ve . S« 
rerterence to control MOSquito breeding by Preventive and 


aes ; : 
71 +-5° NCGS ard Drivate sector would be Encouraged to 
eet icipate in Malaria control and " institutions would ‘be 


Provided Guidance ang help -t6. en 1sure fe roved delivery of health 


BY 2 } : 

Sar oats R@Vlews: In addition to the in< buives checks’ ‘and 
monitor; ann 

Oring, anrivatt reviews Of the Malaria OS Uae Programme would 


r 


be 1 Ohateag Yr 1 ‘ = . 
J2nized by tha States, Pee atb=5 as interver Meeperden: 
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external assessment would be Organized by the NMEP. 


5.2 Financial: 


. 


9.2.1. Malaria control in the country would be done by 
mobilizing internal resources, by seeking cooperation of the non- 


health sectors, and by organizations outside the ambit of NMEP at 


~ 


their own cost. 


5.2.2 Inter-country budget of WHO and extra-budgetary 
Support would be utilize in training, emergency supplies and 


ee 
Organizing external review/assessment of the NMEP. 


5.2.3 WB assistance would be used in strengthening malaria 
control and malaria ‘reséarch in general and control of malaria in 


P. falciparum dominant areas in the 7 peninsular states. 
5.3 Technical: 


5.3.1 Introduction of bioenvironkental malaria control 
Pe ae 
methods throughout the country viz., -larwawercus ~fishes; 
‘es 


environmental management methods, and health. impact studies in 


all projects, 


5.3.2 Phasing out insecticides in malaria control, exception 
being the us2 on bed nets/curtains and Spraying under special 


Situations and in emergency. 


5.3.3 Early warning system with provision to prevent, detect: 


early, abort and control epidemics. 


4 


Economic, social anda applied research to strengthen 


Ww 
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guide the programme activities, 


aes +5 improved MIS by computerization of data at ‘the 


Gistriet. deve) and Drovision of E-mail and Pax at the regional 


offices and the State Hes. 
5.3.6 Training to non-health and private sector 


7-3./7. Rapid absorotion of new and emerging technologies in 


malaria Sone ro] | 


6. R & D SUPPORT TO NMED 


Basic and apDlied research at the MRC is finding direct 


and the state health Cepartments/Corporations, and the industrial 


Pee eeetc. Salient contributions are briefly described below: 


}~ 


Mosquito Biology: Studies at the MRC have revealed that 
Anophelines are the complex of Sibling species. In An 
Culicifacieg 4 Sibling species have been Ciscovered. Basag 
S2eithis Knowledge it Was " POSssipiea fs define the 
ransmissiorWynamics of malaria in the country and reasons 
io Bae increased receptivity to Malaria. This contribution 


Beeeoed by the review committee of the NMEP to revise the 


=< tal ecy aatee contribution saved vast areas from 
Spraying thus incurring enormous Savings to the NMEP. .The 


Study algo brought Out that pealthg impact assessments are 


important as the areas coming: under irrigation become more 


SG os oat 2 Minit is 
E-=Ptive to malaria thus increasing transmission, the 


x 


SO 


control of which requires active collaboration of the 
irrigation -engineers. Similar studies with An. fluviatilis 
and An. annularis have extablished that the former is a 
complex of 3 species and the later of 2 species. The bilogy 
of each species, response to insecticide, vectorial Capacity 
and the biting behavior is different and therefore 
transmission potential of each sibling species should be 
established before undertaking control (Subbarao et al 19885 


Subbarao et al 1994). 


Residual spraying of Miecticides is the main stay of 
insecticides. An. culicifacies, the major vector of malaria 
has become multiple resistant and there were published 
reports by the NMEP of epidemic situationin areeas under the 
Spray. MRC field tested deltamethrin and demonstrated the 
effectiveness of this new insecticide in malaria control and 
also Bee hli shed guidelines for spraying. This insecticide 
has since been inducted into the NMEP. Another major 
achievement was the demonstration of malarthion in Species A 
areas. A careful planning to spray when there are vectors 
aria could theoretically be a long term solution 
withour running inte eeemenob lem of physiological resistance 


in the vector An. culicifacies (Ansari et al 1990) 


Malathion thermal foging was used by the NMEP as a routine 
activity to control malaria in the urban and industrial. 
areas. Thermal fogging is very expesive and was-adding to an 
unwated load of chemicals ro the environment. Studies by the 


MRC clearly demonstrated that thermal fogging should not be 
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USOC gs a eee: measure of malaria control and may be 
limited to epidemic control under certainsituation. As a 
rest “of this demonstration thermal fogging was withdrawn 
Dy the NMEP thus Saving enrmous resources which were 


otherwise going waste (Sharma et al 1986). 


A large number of teaching and traing modules, maerial in 
the shave of pamphlets, brochures, charts, video programmes 
have been produced y the MRC which are routinely. used in the 
teaching and training of malaria and relatedd activities. A 
Dook on the Anophelines of India has been published which 


is demand by the entomologists (Nagpal & Sharma 95) .. 


In India fishes iere introdued in malaria control in the 
1930s and since the introduction of ppT in malaria control 
fishes Occupied a back seat and were totally neglected. MRC 
revived fish Droduction, demonstrated large scale production 
by the millions and billions, safety and cost effectiveness 
of fishes and linkingfish Production with income generating 
scneme. This technology is being used in the country in vast 
rural -.areas in Gujarat e.g. all PRCs in Gujarat Maintain a 


oS 


larvivorous fish hatchery? fh dra areas fishes are being 


used more and more. In the bioenvironmental malaria control 


fishes Occupy an important Place in malaria control (Sharma, 
Ra ho 


Blolarvicides pr and Bs have been tested ‘alost throughout 


-the world in the control of mosquito breeding. ‘For the fixse 


Ramer Targe.sca’e Use rolvialGLarvicides WaS made in the 
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country by the MRC. It was unambiguously established that 
biolarvides are a practical and cost effective solution to 
the control of mosquito breeding. It was also shown that Bs 
May not be a good Br cice because or rapid buld up of 
resistance however Bt is a good candidate for large scale 
application. Basedon this research GOI . introduced 


biolarvicides in malaria control in the country (Kumar et al 


1995, Kumar et al 1994). 


Malaria control in India had become refractory to spraying 
and there were no easy solutions. Furthermore outbreaks were 
becoming common. MRC developed the bioenvironmental malaria 
control technology, demonstrated the successful application 
©r these methods in-malaria control in the rural, urbane 
industrial and coastal malaria. This was for the first time 
any where in the. world such a big exercise was taken up. 
Results of this research are finding application inmalaria 
Gontrol in Kolar district in Karnataka where farmers Gomme 
accept spraying qdue»to fear of loss to silk industry” 7aeee 
methods are being extended to other rural area in 
mernataka. The technology has also been applied in vue 


control of urban malaria in Madras and Goa (Sharma 1987). 


Dip Stick: Dip stick method of diagnostics was tested by MRC 
in tribal areas in the hands of field wirkers. Studies 
showed 94% specificty and 95% sensitivity. This methods is 
now ready for use in thediagnosis Of malaria. It fae 


beendeecided to allow the use of dip sticks- in’ the private 


Fe 


1? 
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sector and also it use in limited Sauiaweaceee under the 
Beomary health care sevecem. 

Atemisinin: The Chinese drug QINHAOSU was developed by the 
CORI for the management of serious and complicated malaria 
wases and to treat drug resistant malaria cases. This drug 
fas undergone clinigal trials with th@eaeot MRC inermcemes 
e-Gas. Phase Ill ciltmteal trials “fave oseen completed =ams 
tae druc would be released in the mate reeeortly. This eae 
has been includee inthe treatment of malaria undrer the 
primary health care system. through the MRC 

pea Impact Admengmant: Trrojccta@iparn s irrigation saa 
industrial become malarious. As a result two new ecotyves 
have been established in the country e.g irrigation malaria, 
eeeustrial malarZla. MRC has carried out health imoact 
Beeaees to bring Gane se malariogernrs potentia’ of projects 
aaa recommends Mitte@aing measures.) A large number of 
workshops have oeea conducted on the engineering methods of 
malaria om AS ‘a result there is growing awareness 
emong the planners and engineers and these methods are 
finding application in malaria control in the country. 


Peeeor “incriminaétione To identify whether a mosquito is 
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comsuming as it requires dissecti 


mOSquito, some time runnin 


- 


nto couple of thousands 


Particular? } l 
pores Cular-y. Che@sgz@ephilic species end lacks correct 


ere ae F 
*Cencitication of .the -Plasmodi um. species. It also” 
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that freshly collected mosquitoes are dissected, and 
dissections of marginal vectors is rather problematical as 
very large number of dissections are required. Under the 
Indo-US Blue Ribbon Programme the newly developed technique 
of vector incrimination by using monclonal antibodies was 
transferred by New York University Medical School to MRC. 
This technique is now routinely used in the MRC in vector 
incrimination by using the two site immunoradiometric assay 
(IRMA) or the enzyme linked sorbent assay (Elisa). These 
methods provide correct identification of the malaria 
parasite, assays can provide information on the parasite 
load in the nosdaprges: It has distinct advantage as dead 
and stored mosquitoes can be assayed in pools and the time 
and labour required is very short. To give you an example 
between 1902-1955 a.total of 1.3° million: An. culicifacies 
were dissected in the country. These dissections gave 1775 
mosquitoes with sporozoites (0.01 to 10.0% sporozoite rate). 


We applied the technique of IRMA in 1986 over a period of 


five month and assayed 6428 mosquitoes in our laboratoryy 


Be found 28 (0.43%) mosquitoes positive for the malarial 
parasites. Assays also provided information on Jthe 
identification of the species i.e., Pv or Pf or the mixed 
infection. This technique is extensively used by us in 
various entomological and epidemiological studies and final 


result are transferred to the NMEP. (Nanda et al 1994) -~ "0 = 


lysi Pe, icro- isa 
Blood meal analysis in mosquitoes: A micro dot Elli 


technique has been developed for the visual identification 


ee 


of the scurce of blood meal tn the ‘mosquitoes. The blood 
meal identification methodology is Simple and correct. 


Digested blood upto 40 hrs can be identified. Correcre 


identification of blood meal is very important for various 


epidemiological interpretations and this can now be done 


very rapidly at low cost. This method is now routinely used 


in the centre for various studies in the MRC.HQs and its 


field stations. 


Neem Aza@Cirachta indigalem Fuss 1s a native of India. Neem 


Cree has been referve@*to as’ the wonder tree of India, 


botonical marvel, villace Bharmacy, *an the= tree of ali 


S€asonsie The useful role of neem in the prevention and 


Metegement- of vector borne diseases with particular 


reference to malaria has not received acequate attention. 


Recent studies On neem have revealed that neem oil offers 


tremendous Opportunities of Providing protection from 


MCSQULt9O bites and neem products can be applied ina variety 


cl ways to control mosquito production. Salient features o£ 
Gam research. carried out eer FS briefly discussed. 


Tieton of Nee 
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Y@ have €Xamined ¢ Of two fractions 
f 2 ei 7 
See eetmai) Rac; 1 th the fractions of 


1€ Plasmodium falcivarum in vitro 
SSSalCelUn 2a-Ccivarum 


pexrohei infection in the mouse Droduced 


no 
SC22Z0ntoc‘: da ACli Vite. *ractionation ane further 
ace en roi , « a * ‘ Ss . - 
Duritication oF =eem oil has Procuced 9 compounds i.e 3 
Pm al ¥ . * 9 
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from fraction A and 6 from fraction B. In another study 


quality of the neem oil was compared from 3 sources. 


b) Larvicidal Action of Neem oil’ 

Larvicidal action of neem oiil was compared with various 
neem based formulations marketed for the control of 
agricultural pests. Results of these studies showed that 
neem based insecticide Neemark~produced good larval 
mortality (EC90 An. stephensi 20 ppm, Cx. quinquefaseqaene 
89 ppm and Ae. aegypti 308 ppm) as compared to NSK methanoic 
extract, Achook, Neemrich I and Neemrich II. Ec90 values for 
these compounds were 100, 430 and 420 ppm respectively for 
the neem oil and several folds higher for .the iofge. 
formulations. Vectors of urban malaria (An. stephensi) and 
Dengue haemorrhagic fever (Aedes aegypti) which are 
difficult to control by conventional methods could be 
effectively controlled by soaking of balls: prepared out of 
wood scrapping in 10 ml of 5% neem oi. However this mode of 


application was not found feasible as it also killed non- 


target species. 


c) Joint Action of Neem oil and Biolarvicide 


Dn aa 


To increase effectiveness of neem oil and reduce application 


——~ 


dosages, neem oil was mixed with the 2 biolarvicides 


Bacillus 


Bacillus thuringiensis variety israelensis (Bt) and 


sphaericus. The mortality in the malaria vector An. 
B. 


culicifacies at 40 ppm after 72 hrs. was 80% and with 


sphaericus @ 10 mg/lit was 54%, but a combination of the two 


% 


produced 93% mortality. Similar results were obtained with 


7 


Bt but the residual action was short lived. The formulated 
oroducts on storage produced fowl smell and these 
formetations were found unsuitable for large scale 


mroduction and application in the control of mosquito 


<)} Conero f Vectors of dE 


Sice fields ovroduce enormous mosquito populations, 


sarticularly Culex vishnui group and Cx. tritaeniorhynchus, 
the vectors of Jananese encephalitis (JE). Application of 


good aualivy of mean cake powder applied w 500 Kg/ha. either 


alone or coated with urea produced striking reduction in the 


breeding G® culicine mosquitoes in south Ime@zas 


e) Revellent Action of Neem Oil 


= 


To Sistaey the revellentwactizen of neem.oi1 .on the malaria, 
filaria, DEF vectors and nuisance mosquitoes; and also on 
rne ‘sand°flies the vectors.of Kala Azar and orienta! sore 
MECMs OtLsWascdiluted im ivarmious: oils for.application on the 
CHpG@aea =Pocy | partessenm salso «for burning or toe 


vapourization. These diluted oil prepar 
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bites of haematopvhagous insects. Results of these studies 
reveal. Neem oi1 produce Ricoh decree of Peaeteent action on 


lpi Gitand insects and “em 
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action westea for 7 t6 


~2 hours. There was complete protection for the first 3 


a 


nours and some insects were seen approaching the bait. The 
procection reoorted here is based on the landing rates and 


“. oS ah ee . wt 


not on the biting rates. Protection from biting insects 
would be much higher and in prevention of disease 
transmission biting protection is important whereas here 
protection provides indication of the prevention from 
nuisance value. The percent protection provided exceeded 70- 


8Q and mostly for the anophelines it fluctuated between 90- 
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14. Slow release spray formulation of insecticides: Under the 
auspices of the “WHO, Rio University scientists ie 
developed a technique of the slow release of residual 
insecticides. This technique is very useful as the quantity 
of insecticide tc be sprayed on the walls remains the same 
but the release of insecticide is regulated by mixing this 
with polymers routinely used in the manfacture of a variety 
Of paints: “Although the cost .ofwinsecticide.iimeeaees 
marginally but atleast 3 round are eliminated. This has 
great operational advantage and overall oat of the spraying 
programme is low. The technique #s also environmental 
friendly ‘as. less. insecticide. “1s. introduced ~=am =the 
environment. MRC has arranged field studies on this product 


and the method is now.currently under test in the control of 


sandflies in 3inar. 


15. Malathion spraying to control malaria: As a result of our 


& 


researches on the sibling species complex in An. 


culicifacies a lost of information has been generated on the 


mechanism of insecticide resistance, its evolution and 


. a F 
Coutermeasures to, tackle the intractable problem of 
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~-ns@enicide resistances: One vectors | of malaria, 
particularly the An. culieifacies. We have elearly shown 
Chat = peeeyine of por in north and south india Can produce 
epidemiological impact since species A is susceptible to DDt 
and it is the sole vector species in these areas. In another 
study we have shown that evolution of resistance in species 
A Oe On. is ea Stow because of the rate gene 


=reguency. Malathion spraying in species A areas could be 


used as a very cost effective and sustainable Strategy by 


Spraying only when the vector populations starts building up 
and there is evidence of transmission. Our Studies have 
Snown that spraying of 2 or 3 rounds will eliminate malaria 
=OX several years and spraying should only be resumed when 
there’ is evidence of. Exansmission.. Shiveeiwoutd “save 
~esources, prevent the insecticide associated hazards, and 
extend the useful life of malathion. In areas with the 
Drevalence. of svecies C malathion SDraying should be 
withdrawn as vresistance appears rapidly thus making the 


Sprayine useless in a DersGceor° 2 to 3 -yeares Unfortunately 


(T 

(D 
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g@ee.ce of blanket Spraying followed from the times o€ 
GraCtGatxon oeriod is Causing’ control fay lures by repeated 
soraying which eventuality results 


~ 


In the Wieeeoitation 6 


th 


- Spa le cals eliminates the vossibilir. of 


extending of the useful life of insecticides which are not 
only costly and hazardous but the choice cf replacement 
is limited, Our researches have resulted in the 
ral vera BbelOaches * CO Comeege Of mosauitoes by chemicals, 
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thus chemical control becomes more cost effective, 


Sustainable and environmental friendly (Raghu et al 1992), 


. 


Selective spraying: A Study was taken up on the spraying of 
houses alone and compared it with the Spraying of houses and 
mee. cattle sheds. Jn this: field Study two spraying 
programmes were also introduced for comparison. The usual 
dosage of spraying of DDt @ 1 gm/sq m was increased to 2 
gm/sq m to see whether enhanced dosage of spraying of DDT 
will impreve malaria control. These three spraying 
Strategies were compared with the HCH spraying which was the 
insecticide sprayed at that time @ 0.2 gm/sq m to control 
malaria. This field. study was carried out in Ghaziabad 
district villages’ and each Strategy covered all villages of 
a primary health centre (PHC). Results of the study revealed 
that HCH spraying was not useful in the control of malaria 
at all as the SPR and cases per 1000 population were the - 
meamest 1.¢., 35.5 and 193.6 respectively. There sewae 
reduction in the Sepa ssion in all other areas under DDT 
Spray. Spraying of houses alone, houses and cattle sheds, 
and enhanced DDT dosage produced SPR and the cases per 1000 
Me 232.8 and 84.0, 19.9 and 64.9 and 20.7 and 77.3 
respectively. The level of reduction in the three areas was 
ee ai) Sete iene. Therefore at that time it was 
recommended that DDT spraying should be restricted to houses 
alone and there was no advantage of increasing the dosage of 
DDT to 2 gm/sq m. Spraying of cattle #heds was a wasteful 


expenditure and should be avoided. This study assumes 


be 4 
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ad Tae es ee Ltt Udtes War lar is EDL MuSeatneess sage f Bees CULL Lean 
Dractice is on more Coverage of Cattle sheds. This is mainly 
because of nigh refusal rates of accepting the Spraying by 
the mouse holders in the nari axveas?, &T} may be hoted that 
Over the years spraying o£ Chlorinatee hydrocarbon (DDT, 
Si eee ici ces hanes Ceclined an there ds ea effort to 
Onase out these insecticides in favour of biogradable 


insectagedias and Sioenvironmental methods (Ansari et al 


Insecticide impregnated bed nets: Mosquto bea nets have been 


used in the WOrlda for almost time immemorial aS a Standard 


method of Prozection from the bites of moscuitoes. Bed nets 


found greater DUB DT CP enema ecctentabilien following the 
incrimination of MOSCUTEOeS in fhe transmission o¢ Malaria 
for which Sir Ronate Ross was awarded the Noble prize. oO 


2 


Control in Many endemic 
“Cies in Assam and Orissa have Clearly 


"€SS of the impreonated Bed nets in 


the COnNtrols oF malar-a transmission. We have fiele Cested a 


‘eC =6Drogramme me): mainly Cepend on the 


MOSquitoes Aanc also the cultura? habits 
= PURUlLatl ons. Based on the vector behaviour and 
have Stratified the country 
Proctatme w gy: Crocuce impact on transmission. 


are the north and south India and north eastern states. In 
all other areas the bed net programme is unlikely to produce 
any significant reduction in malaria transmission. The 
impregnated bed net programme has been accepted by the Assam 
Government and many industries in Assam now provide 
impregnated bed nets to their employees. Bed nets treated 
with insecticides are cost gepaccine method of protection 
from malaria and mosquito nuisance. The method is indigenous 


and sustainable (Janakara et al 1995). 


Malariogenic strat Hao: Malaria is a local disease and 
its profile in the field is highly variable with contiguous 
areas of endemicity. The homogenous regions could be 
separated from the neighbouring areas by simple methods of 
using a fixed parameter such as the API. However a 
combination of many parameters such as epidemiological, 
entomological, human ecology and intervention methods when 
Superimposed could provide a very useful Mirormation on the 
cause and effect relationship in the chain of malaria 
transmission. Teas also~possible’ to Utilize this technhagee 
in making prediction and in planning of malaria control 
Be teetond which are cost effective, sustainable and utilize 
indigenous resources. In recent years we have stratified the 
state of UP by using parameters related to the water bodies, 
soil profile, vegetation, and human and cattle population. 
These parameters when given the weightage gave us 
mosquitogenic potentital of the entire state of UP 
districtwise. This stratification was.improved by using 
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water bodies specific to the breeding of Anophelines. It-was 
chen sossible ify uP rding to the risk of 
weavers ~2SSiple CO stratiiv See eee co 1g fe) e } 


Naiaria. This stratification» was checked with the Sibling 


veciles digtribution ‘and sae estimating vectorial 


‘} 


spac:ty. This stratification provided a realistie situation 


of malaria in various @istricts of UD. Using this technique 


vos 


it was Mossible +o Stratify Karnataka. statesseer. + he 
Dioenvironmentul interventions. In this. conreptiom.ait is 


-fication Bemeewnamic 


process anc there is a néed to update stratification maps 
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ystyrene beads: EPS beads were introduced in the 
ccuntry for the first time by us in the control of mosquito 
breeding iietnit» was established with mobile team for the 


Product tons-and introduction of beads in rurd ¥ Gareds ~The 


mie 


2S very useful in the control of mosquito breeding in 
Dlaces where air current coes not interfere with the beads. 
One angiieaeton Provides long Lasting. conBEge iOFs am 
MOSQGUl toes on a Sustained and cost effective tebasis 


Cnandrahas and Sharma 1987) 
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health Education: This aSpect..of the malaga eontrol 


meas received scant a-Ceno20n in the gen. EKowever 
Yuoer Primary eco System, both powers and 


SESPONSII. ste i6s area Shifsewtere the communities. As 
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“Se tO these requirements for a_ successful malaria 


cont iy —_ mm 2 = J . . . ° 
ro. vrogramme -nvolviing the communities *s absolutely 
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brochures, pamphlets, exhibitions etc. These programmes have f 


been widely publicized, some of the activities have been 
routinely exhibited on the national television net work and 
in the national exhibitions organized in various parts of 
the country. As a result of health education in many areas 
there is much better awakening in the communities and one 
can find people cleaning their surroundings and removing 
water stagnation. The treatment of malaria has alsa@improved 


considerably in many areas under our operations. 


Community participation: In the bioenvironmental control of 
malaria, for the first time communities have been mobilized 
to control mosquito breeding, participate in the income 
generating schemes, start using and caring of the mosquito 
bed nets and go for blood film examination in case of fever, 


take full course of the antimalarials etc. For those who are 


are advised to read our book on community participation in 


malaria control available from the centre (Sharma 1993). 


Awareness workshops for Non Health sectors for control of 
malaria: Generation of high mosquitogenic potential with 
development projects viz. urban development industrial 


development, irrigation mining etc. is well documented. As a 


part of awareness campaign for engineers, architects, town a _— 


a 


ae 


praemgeee | Bees aC) Ve, Centre has organized several __ 


orkshore oe prevent ions of mosquitogenic potential in the 


first instance at the designing, planning, execution and 


. 
mi 


65 


‘interested to know more details of the community action they... 


Maintenance phases. These activities have covered local 
Civic Bodies, housing corporations anc boards central and 
stare public works ceptts, railways, defence (Army, Navy, 
Air Force ane Border nee Organizations) and Public and 
Private sector organizations Vi2.., irriaation projects, tea 


estates ebc. 
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7.1 SUSTAINASTErTY 
A vTajcr reason for the upsurge of malaria was the lack of 
festa l:..19) tbe eter ee) a OPCToAtCLONSeemeretaet it- had started from 


the «trly 1960s when vpr supolies were stopped and USAID advised 


Ih 


PSQcurTensnt so@BPT SGes rst hard currency which was not available. 
Soon thereafrer reverses occurred Hesut™ing in 20-302 shortages 
(Sharma ane Mageorra, ~1965)¢ EsCa-ation in the fosn: Of 


insecticides and Compromise in the areas to be Sprayed has become 


@ recular featyre In the eA@rafting of revised malaria control 
stratecy Sustainablity factor nés* Seen “civen~ due weichtage ar 


pec, Step. of Steet ica operations "A brief accéunt = se given 


oes “Malaria Cornero. is being Strengthened all 


Over the country. 
2 improved health ana exploitation of natural 
uf industria? production and 
- National economy woulda Drovice improved 


265 01 the wse of personal 


aa 


Panchayat will function as FTD, Supervise link worker, promote 
bed net programme in the communities, and encourage the use of 
personal protection methods e.g. neem'oil. Some of the experience 
during the implementation of the modified plan of operation would 
be useful in developing elements of community participation in 
the revised malaria control strategy. These are the £61 thes 2 
oes 1 Spraying: Mud plastering of a - has been a 
problem since inception. sppapene would be effective. if 
mosquitoes come in contact with the insecticide sprayed surfaces. 
Mud plastering of walls is done frequently in }-Che- tribal 
populations (walls are mud plastered 10-12 times a year or more). 
A study by the NMEP showed that, based on 25% tribal population 
fa PHC;-deeeepopulation (which 1s classified asmtei1bal), 
contributes 39% malaria, 67.62% P. falciparum and >50% deaths due 
to malaria. Nf ee also the areas refractory to spraying “and 
targely associatea, with resurgence. As per 1994 figures ete 
68.66 million population of India is tribal settled in NE and 7 
Etates ‘of penineular India (Pattanayak et. a1, “198 Efforts 
made by NMEP through health education have not been very 
successful. Other population living in rural areas also practice 
mud plastering, but only during the festival season or on any 
special occasion and spraying remains by and large effective. 
7.2.2 Bee keeping: In some areas (predominantly NE states) bee 
keeping is a major agricultural produce. In these areas farmers 
strongly resent spray programme as they fear harmful effect on 


bees and contamination of honey and in these areas spraying has 


been a problem. 
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children and women Sleep indoors and men folk outdoors. In thet 
arid, semi-arid and deciduous dry regions of the country peorle 
sleep outdoors (prefer open verandah) during hot season. In 
deciduous wet, high rainfall and coastal areas they sleep 
indoors. In an insecticide treated bed net programme people 


should enter bed nets before mosquitoes become active. Children 


Sleep early but adults S@eten-bed after 9#pre ta “pom... thus 


contracting malaria by early biting vectors (e.g. An* 
culicifacies species). In consideration of this behaviour bed net 


programme should be targeted to high risk groups e.g. children, 
pregnant women and non-immune immigrants; while general use of 
bed nets should be encouraged. generally people are poor and they 
are half clothed. In some tribal areas most body 1s exposed thus 
increasing the risk of acquiring infection. 

Pa, 2 ee Treatment seeking: PHCs are often located at lone 
distances, poorly staffed, Grace are in short supply and many of 


~ soe 


the PHCs are still not fully functional. MPW is expected to vi 
at 15. day interval for EDPT but there are 40-50% vacancies. 

People either take their own herbal treatment or go to quacks, 

WitchCrate, ~tocal “healers etc. Some pédople avoid modern 
medicines, and fear harmful after effects. 

7.2.8 Education: Literacy rate in P. falciparum dominant areas 
is very low, and this may pena serious obstacle in introducing 
new technologies and eliciting community participation. Therefore 
ingenious methods of IEC on folklore may have to be Oe ee 


7.2.9 Water: Spaying requires water. In some areas (mostly hilly 


room 
and drought affected) water is scarce and has to be brought from 


‘ 


oe 


rar off places. Spray sauacs force people to provide water for 


(n 
3 ly 
*X 


aying and washing. This causes haressment and induces people 
to reluse spraying. There is acute shortage of water” in- almost- 


All rural and- peri-urban: arcas. -Bys faeigrar C000 pifeaowarer 


Su>p..y is taxreeted for 95% urban and 200% rural population. Due 


ct 
O 
J) 


“arcace and'rationing of water, swaber as) stored in tanks and 


a varlety of containers. water supply is ditfusing an. stephens: 


and Aedes aeayoti (Dengue vector) rural areas. In urban areas 
malaria resurceence is Closely associated wit 
sucply. This oroblem is more pronounced in peri-urban and-studies 


nave revealec that DHF outbreaks in rural areas associated with 


eo.) COmmaT SS eae Clie Shows the interaction of various 
activities to optimise community Darhecspation. “In the-*revieed 


malaria control strategy social elements will profoundly effect 


ene success of interventions. Specaal interest GS=the 
communities would be required and shall be eliciteti aw Ghe 
agctivizies related to the: bed net uSage and uo keep; consent to 
sOray all structures and Gwellings, sleeping habits t increase 
eevect of bed nets; faith in modern medicine; use of fish 
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cultural habit. Proper clothing can prevent mosquito bites and.» 


thus protect from malaria. This human behaviour has been: 


successfully exploited in the defence forces i.e. the "Malaria 


Curfew" requiring all personnel to use full pants and sleeves 


down etc. 


7.3 OCCUPATIONAL 


The following major occupations in India‘: have some 


~* 


relationship to malaria. 


7.3.1 Agriculture: Rice fields per se have negative correlation 


with malaria, but An. culicifacies and an. fluviatilis breeds in 


the rice agro-ecosystem. Rice paddy cultivation has registered a 
phenomenal rise a the country. In 1951 rice acreage was 30.8 mh 
and in 1993 this has increase to 41.6 mh. Because of high water 
requirement by the paddy, there is high relative humidity in 
nearly villages thus increasing the longevity of mosquitoes. This. 
may increase receptivity to P. falciparum. In many southern = 
States irrigation has made’ it possible to Grow “2 ¥or 3 Crops. of 
rice in a year thus extending the period of mosquito production 


from the rice fields. There is a direct relationenip of rice 


fields to JE epidemics (Sharma, 1995). 


Sugarcane cultivation increased from 1.7 mh in 1951 to 3.6 
mh in 1993. Since the watering requirements of this crop is high, 
this induces rise in sub-soil water level and ponding thus 
Best ine conditions favourable for vector -breeding -and- increase > 
in malaria endemicity. Flood irrigation creates a-large ‘number of 


Stagnant water bodies in and around sugarcane fields where 


\ 
~ 


ta 


malaria (An. culicifacies)”™ mosquitoes Dbreéegeenemseat pone ae 


insecticides in agriculture pvrecipitates resistance in malaria 


vectors. This has been demonstrated in An. culicifacies species C 
in Orissa and Andhra voradesh (Subbarao et.al. ). In tea 


Carcens labour huts are located near the streams. these are the 


sites Ero the breecing of Am” minimus and speeetuvietala ee 
TuLariee eebanemission is Sere eesgh in. thie ees garcens labour 


sect lements, althouch tea gardens are well dieaenemer 


7.3.2. Jedustry: Most of the industries are, |located in’ malaria 
encemic areas. some industries draw raw materials From the 
fores=s @nd some are engaged in mining creating borrowpits for 
Je oeees rd c* moscuitoes. invariably industeia? areas Jace 
ZOOpropny-axis. Labour is settled in in unhygienic conditions 
eee oyigion of adequate water supply and drainage. 
-newustries alsc come up in water locyed areas and in the waste 
-and. receptivity to malaria is hich. Labour from endemic areas 


JEL emeeee tO and spread malaria. 
eye Datro. duty “in police, Dara-military force and in 
tre Celtence forces are excessively exvosed to mosquito bites ane 


a 


“Smacic behaviour of some tribes {e.g. in rajasthan) and 


eee FOrTests —Foe sanume | ¢razing are other activities 
WRLC promote dissemination of malaria. 
+ age Forests: Population settled in the forests ao for 
coltecticonos : Ldnzehe 

cS 92 forest produce in the macnignt, they are poorly 
*.OChG@ fonoran:. iva am temporary shelters anqg constantly 


i 
e 


expose themselves to the bites of mosquitoes. Malaria is a common 


_ 


disease in these areas. Access to malaria treatment is poor most 
people belong to poor income group; frequent infective bites 
cause high mortality, protected illness and finally large 


population groups become carriers. 


7.4 ECOLOGICAL 
The following ecological elements bring about . major 
epidemiological settings of malaria. Figure shows the map of 


ecological zones and distribution of vectors. 


Ecological zone Characterstics Trans@eission potential 
1. Arid zene <$SO0 cm rainfall Main vector An. - stephensi which 
maintains endemic malaria. 


Transmission is exacerated by An. 
culicifacies during years of high 


y rainfall, 


> Semi-arid zone <50 cm raintall Similar characterstics with 
relatively high intensity of 


trans@ission. 


3. Deciduous dry $0-100 ecm rainfall Seasonal transmission with An. 
culicifacies during sonsoon. Some 
"ae 
‘ 
pockets in fcrest hills with iS te Osha 


An. fluviatilis transemissiono sain- 
taining mezso-endemicity and sai — 


focalized cocutbreaxs. 


4. Deciduous wet 100-200 cm rainfall Meso to hyper-endemic malaria with 


Pf predominance due to relay 


~ 
> 


transmission by An. culicifacies 


“and An. f£evinacitis. 


S$. Tropical >200cm rainfall Stable hyper-endemic malaria with 
monsoon : high asymptomacic carriers and no 
epidesics. Transeagission maintained 


by An. minimus, An. dirus and An. 


Fivuviatiiise in gsuper-isposed 
fashion. E 
os ¢ ba = , ‘ “4 ? ie ve z ~* ster ae : “4 , : << 7 > = : ma ers = ee =. 


6. Coastal rone Meso-endemic malaria with focal 


ee 


(Aan tslands) outbreaks ; maintained ; BY=- localized 


populations of An. sundaicus. 


re 


“Lakshadweep in the Arabian sea is 
an island bue due to lack of 
: vector there is no malaria. 
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4 on REE enOMvIner 
Mosculitogenetic conditions and malaria receptivity is 
increasing all over the’ countyy as a result “oF developmental 


chances under the S-year cCevelopment vlans. Some environmental 


a see PODulation: Bopulatton! in Irdia has reaqistered a 


. 


phenomenal growth. In 1951 India’s population was 361 million an 


2) 


1 1992) 2eewes 860 million, hea@ing towards 1 billionmark towards 
the engage. nis century. Malaria thrives in poverty, and in this 
context it may be relevant to Point out that ime peed population 
below poverty line ig *ngee emer the total poulkeeeenm in 1951 gee 
has Deen in the vrbem 
ation and crowth of towns. Urban population increased from 


2 eee 1952 to 227 miliion in 1992 and towns from 2,643,438 


© 


=! Oe ere fay. 2297 
7.5.2.. Tevigegion - Seventy rescent’ of the Semueebion lives ae 


NP comes from agriculture. Population has 


mace unprecendented demand eGeulting in growth Of various sectors 
2-9. a@Utemienys. LS Career te ri seztlement, commerce and 
Oe eee increase agriculture production irrigation was 
C-Ven. sre geitxe and 2S UGwaeeeetcne — Prime Memes cents 20 point 
Tx COTANMe Veet bination Has rmereased from 22.6 Mie tin hectares fe 
*-- Miliiton hectares in the 19993. Construction of barrages ane 
eT Rep 4 ~-O! ~ = = ana 
Cams SeVetOs’ Cow: ee rene Cry and slow seepage and water leaks 
SoS "Ce eee >: . the Duddles co. xriver Begs where An 
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CLIMATIC ZONES AND NATURAL 
DISTRIBUTION OF MALARIA VECTORS 
IN INDIA | 
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AVE RAO E ANNUAL RAINFALL : : 
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800 — 1000 
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INDIAN OCLAN 


Ficure 4: There are six major vectors of malaria in #hg@ae. 


Figure shows the srea of influence of each vector An. 

culicifacies is the vector of rural malaria and 
produces 69-65% mew cases each year. An. stephensi is 
the vector of urban malaria and produces 10-15% cases 
each year. other vectors An. fluviatilis, An. minimus, 

An. dirus and An. sundaicus have local importance due 
t>5 limited distribution but are efficient maiaria 


vectors. 
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Culicifacies breeds. Profusely vector breeding is also 


encountered in irrigation waters and in the command areas. In the 
Slow running streams created by the seepages from dam, An. 
Fluviatilis breeds to take over transmission from An. 
culicifacies. | 

oO. 3 Piped water supply is targeted for 95% urban and 100% 
rural population by the year 2000. An. stephensi breeds in Piped 
water supply and therefore due to urbanization, industrialization 
and water supply in rural areas, influence of An. stephensi has 
increased enormously bringing new areas under malaria 
transmission. 

oeost El] Nino brings drought in India. Drying puddles in ches 
river beds provide breeding grounds for A. culicifacies. In Sri 
Lanka major epideics of malaria are associated with droughts. 
Droughts also cause large scale population migration to irrigated 
areas thus .spreading cones 

oo. 5 Rice fields in India have no relationship to malaria 
unlike in indsaeeee but rice agro-ecosystem supports heavy An. 
culicifacies breeding and in the slow running channels An. 
fluviatilis, thus adding to the existing load of vectors in the 
area and o LOne ete transmission by extending longevity as a 
result of hgh humidity. Rice acreage has increased from 30.8 mh 
in 1951 to 41.6 mh in 1991, and this major ecologial change in 
rice growing areas needs to be studied in relation to disease 


transmission. There is enough evidence of direct relationship of 


rice fields to JE epidemics. == 
725.6 Flood irrigation is required to grow the cash crop of 


Sugarcane. This raises water table and fills the borrowpits and 


: 717 


s 


citcnes a-ong the sugarcane fields. Villages with high sugarcane 
cultivation experience high transmission of malaria. Area under. 


Sugarcane has increased from 1.7 mh in 1951 to 3.6 mh in 1991. 


€. FINANCIAL OUTLAYS (WORLD BANK COMPONENT) given in Tables 
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TARGETING MALARIA CONTROL 


ACTIVITY FLOW CHART 
TOP DOWN 


—-  -. 
NMEP 


R&D—> <=——- UN, Bilateral 


IEC, MIS, HIA, Decentralization, filling vacancies, 
EMM, municipal and building bye laws, training, drugs, 
biological control and maintenance of ongoing activities. 


RD - Transport 
- E-mail 
States/U.T. 


Rural malaria control 
= ! 


] ~ Regular NMEP i | 


Urban malaria control 


(100% Central et Regular NVEP+WB 
Assistance) 50:50 sharing States(7) 50:50 sharing 
NE States Basis Transport 

E-mail 


(Regular NMEP) 
72 Entomological 


| 


| Referral, Drugs 


= =a 
: | 


WV zonal units Regular Regular UMS 
Zone <—transport, ———> Zone UMS —————+ WB 
microscope, ‘Towns Towns(19) 
equipments | 
Distt. Distt (97) APCD 
| (Zila parishad) Microscope 
yy Transport, Dipstick, Bt 
Community E-mail, Fax, Sealing OHT 
~ Health Centre Bednet 
(CHC) -- EDPT, Dipstick 
Community Health 
| Centre 
| Microscones, drugs 
Y 
FRC PHC (1045) 
| 


nN Villiage Village Panchayat 


» Link worker, FTD 


‘ 
a \ 
—_—_—- 


eo Ee 


2 Private Sector: Clinics, Dipstick, Drugs, Bed nets, Repelients | 
4. Social Marketing: Revolving fund, Sealing of containers, Deposit WOrK. 
es a ee 


| 4. Community Participation: Source reduction, Bed net treatment, Seeking treatment | 
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